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HOACHUTEJIbBHASA 3AIIMCKA

[IporpamMmma 1o ¢u3uke 0a30BOTO YPOBHS Ha YPOBHE CpEIHEro OOIIETo
oOpa3oBaHusi pazpadoTaHa Ha OCHOBE MOJIOKEHUH W TPEOOBaHUM K pe3yibTaram
OCBOEHMSI OCHOBHOU 00pa3zoBarelbHONW mporpammbl, npeacTaBieHHbIX B OI'OC
COO, a Ttakxke ¢ yuéroMm QenepanbHOM pabouell mporpamMMbl BOCIUTAHUS U
KOHLIENIMKU TpernoaaBanus yuyeOHoro mpenmera «Duznka» B 0OpazoBareibHbIX
OpraHu3alusax Poccurickon ®Oenepanuu, pean3yIOMMX OCHOBHBIE
o0pazoBaTebHbBIC TIPOrPaMMEL.

Copepxanue mnporpaMmbl MO (QU3MKE HampaBjieHO Ha (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHbI MHpa oOydatommxcss 10-11 xmaccoB mpu
oOydyeHnn ux (u3zuKe Ha 6a30BOM YPOBHE HA OCHOBE CHUCTEMHO-ACITELHOCTHOTO
noaxona. [Iporpamma no ¢usuke cootBercTBYeT TpeboBanusim OPI'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, NPEAMETHBIM W METANPEAMETHBIM pe3yJbTaraM
oOydeHus, a TaKKe YYHUTHIBACT HEOOXOAMMOCTh peaTM3alUN MEXKIIPEIMETHBIX
cBm3ell (U3MKH C ECTECTBCHHO-HAYYHBIMHU Y4YE€OHBIMH TpenMeTamMu. B Heit
OTIPENENAIOTCS. OCHOBHBIC 1I€NIM M3Y4YeHUs (DU3UMKU Ha YPOBHE CPEIHEr0 OOLIEro
oOpa3oBaHus, IJIAHUPYEMbIE PE3YJIbTaThl OCBOECHUS Kypca (PU3UKU: JIUYHOCTHHIE,
MeTanpeaMETHBIC, MPEAMETHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma mo (hu3MKe BKITFOYACT:

e IUIAHMPYEMBIE PE3YJbTaThl OCBOEHUS Kypca pu3uKu Ha 6a30BOM YPOBHE, B

TOM YHCJIe IPEAMETHBIC PE3YNbTaThl M0 Toj1aM 00y4YeHUs;

e cojepkaHue yueOHOro npeamera « Gu3nka» 1o rogam o0ydeHusl.

®duznka Kak Hayka O HambOoJiee OOUMX 3aKOHAaX MPHUPOJbI, BBICTyMAas B
KauecTBe Y4eOHOro mpeaMeTa B IIKOJI€, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHu# 00 okpyxaromeM mupe. [IkoabHbINA Kype (GU3UKH — CHCTEMOOOPa3 YOI
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB W SIBJICHWN, H3y4aeMbIX XUMHUEH, OHOJOTHEH,
dbusnueckoir reorpaduelt u actpoHoMueid. Mcmosip3oBaHME W AKTUBHOE
npUMeHeHHe (U3WYECKUX 3HAHUM  OmpelenseT XapakTep U pa3BUTHE
Pa3HOOOPA3HBIX TEXHOJIOTUHA B cdepe SHEPreTHKH, TPAaHCIOPTa, OCBOCHUS
KOCMOCA, TIOJYYEHHs] HOBBIX MATEpPHUAJIOB C 3aJlaHHBIMU CBOMCTBAMU W JAPYTHUX.
W3yuenue (Qu3MKM BHOCHUT OCHOBHOM BKJIaA B (OPMHUPOBAHME €CTECTBEHHO-
HAyYHON KapTUHBI Mupa oOydaroumuxcs, B (OPMHUPOBAHUE YMEHHM NPUMEHSTH
HAY4YHBII METOJ MO3HAHUS IPU BBITIOJHEHUH UMH Y4E€OHBIX UCCJIEI0BAHUM.

B ocHOBYy Kkypca (u3uku 151 YpOBHS CpEIHEro oO0mero oOpa3oBaHUs
MOJIOKEH PSAA  WACH, KOTOpblE MOKHO paccMaTpuBaTh Kak IPUHLUIBI  €ro
MNOCTPOEHHUS.



Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SABIAETCA JIOTHYECKU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3iesioB (PU3MKU, BKIIOUAET Kak
BOMPOCHI KIIACCHYECKOH, TaK M COBPEMEHHOU (DU3UKH.

Hoes ecenepamzayuu. B COOTBETCTBHUM C HEW Marepuayl Kypca (QHU3UKH
oObenuHEH BOKPYr (Qu3mueckux Teopuil. Benymmm B Kypce sBIsiercs
dbopmupoBaHNe TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTepHH, BEIIECTBE U
HoJIE.

Hoes eymanumapuszayuu. EE peanuszanus NpeAnonaracT HUCIOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIHANa (HU3UYIECKOW HAyKH, OCMBICICHHE CBS3U Pa3BUTHS
¢u3ukn Cc paBUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMH U SKOJIOTUIECKUMU TIPOOIEMaMHu.

Hoes npuxnaouoti  manpaenennocmu. Kypc ¢duzuku  npeanosiaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTHUYECKUX MPIIOKCHUN
U3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoess sxonocuzayuu peanusyercs MOCPEICTBOM BBEIEHUS DIIEMEHTOB
CONEpXaHMs], TIOCBAILIEHHBIX JKOJOTHMYECKMM TMpobJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHbl C PA3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 00CyXJIEeHUs
npo0JIeM palMOHATBHOIO MIPUPOIOTI0H30BAaHUS U KOJIOTHYECKOM 0€301MaCHOCTH.

CtepKHEBBIMHM 3JIEMEHTaMHU Kypca (PU3UKHM Ha YPOBHE CPEIHEro OOUIEro
oOpa3oBaHusi ABISIIOTCA (pu3MUYecKue Teopuu (PopMUpOBaHUE MPEACTABICHUN O
CTPYKTyp€ NOCTpOeHUs (prU3nuecKkod Teopuu, poiu (GyHAaMEHTATbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUAX O MPUPOJE, TIPaHULAX
NPUMEHUMOCTHA TEOPHIA, Uil OINHMCAHHWS eCTECTBEHHO-HAYYHBIX SBJICHUU W
MIPOIIECCOB).

CHCTeMHO-1€ATENbHOCTHBIN MOAX0JI B Kypce (PM3UKH pEeaTnu3yeTcs MNpexkie
BCETO 3a CUET OpraHM3ali SKCIEPUMEHTAIBHON NEATeIbHOCTH 00YJaroImuXCs.
Jnst  6a3oBOro ypoBHS Kypca (PHU3UKM — OTO WCMOJIb30BAHHE CHUCTEMBbI
(pOHTAIBLHBIX KPATKOBPEMEHHBIX OSKCTIEPUMEHTOB U J1a0OpPaTOpHBIX padoT,
KOTOpBIE B mMporpamme 1o ¢Gu3uKe O0ObEAUMHEHBI B OOIIMK CIHMCOK Y4EHHYECKUX
NpakTUUYEeCKUX padboT. BreijeneHune B ykazaHHOM IepeyHe JJabopaToOpHBIX padoT,
NPOBOAUMBIX JJIi KOHTPOJII M OLEHKH, OCYHIECTBIISIETCS Y4YaCTHUKAMU
00pa3oBaTeILHOTO TMpoIlecca HCXOAS W3 OCOOCHHOCTEH IUTAHUPOBAHUS W
ocHamieHusi kabuHera Qusuku. Ilpu 3TOM oObecreumBaeTcsi OBIIAJICHHE
O0OyJaronMMHCs yYMEHUSAMH MPOBOJIUTH KOCBEHHbIE H3MEPEHUsS, HUCCIIEIOBAHMUS
3aBUCUMOCTEH (U3MUECKUX BEJIMYUH M TIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIJI0KEHHBIX TUIIOTES.

bonbiioe BHHMMaHue yAenseTcs pPEHICHUI0 Pacu€THBIX M KauyeCTBEHHBIX
3anad. [Ipu 3ToM aJi pacy€THRIX 3a7a4 MPUOPUTETOM SIBIIIIOTCS 3aJla4u C SIBHO
3aTaHHOW (PM3UYECKOU MOJIEIbI0, TIO3BOJISIIONINE PUMEHSTh M3y4EeHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjeNia Kypca, Tak M WHTCTPUPYS 3HAHHS W3
pasHbBIX pa3aenoB. [ kauecTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3a/IaHUS HA
oOBsICHEHHE TPOTeKaHWs (PU3MUYECKUX SIBJICHUN U TIPOIECCOB B OKPYKArOIICH
KU3HH, TpeOyrommue BbiOOpa (U3MUECKOW MOIENH I CUTYallMd MPAKTHUKO -
OPHMEHTHUPOBAHHOTO XapakTepa.

B cootBerctBum ¢ TpebdoBanusimu  ®I'OC COO k MarepuanbHO-
TEXHHYECKOMY oOecreueHu0 y4eOHOro rmporecca 0a30Bbli ypOBEHb Kypca
(GU3NKU Ha YPOBHE CPEIHETO 001Iero oopa3oBaHus TOHKEH U3ydaThCs B YCIOBHIX
NpEeIMETHOr0 KabwHeTa (PU3WKUA WIM B YCIOBUSIX HHTETPHUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOTO IMKIA. B kabuHeTe (U3MKK HOJDKHO OBITH
HeoOXoauMoe JlabopaTopHOe OOOPYIOBaHWE JJIsi BBITIOJHCHHWS YyKa3aHHBIX B
nporpamMme 1o (pu3uKe YdeHMIECKHX MPAKTUIECKUX PadOT U JEMOHCTPAIMOHHOE
000py0BaHUE.

JlemoHCcTpaimoHHoe obopynoBanue (QOPMHUPYETCS B COOTBETCTBUH C
NPUHIIMIIOM MHUHUMAIBHOW JOCTaTOYHOCTH W O0ECIEeYMBAcT IMOCTAHOBKY
MEPEUNCIICHHBIX B MporpamMme Mo (HU3UKEe KIFOUEBBIX JIEMOHCTpAIUNA IS
UCCIICIOBAHUS  M3YYaeMbIX SBJICHUH W  MPOIECCOB, OMIHUPHICCKUX U
byHIaMEHTATbHBIX 3aKOHOB, HX TEXHWYCCKUX MPUMCHEHUI.

JlaboparopHoe 000pyJOBaHHE [JIi YYCHUYECKUX MPAKTUYECKUX pPaboT
dbopmupyercsi B BHAE TEMAaTHUYECKHX KOMIUIEKTOB M OOCCIIEUMBACTCS B pacuére
OJIHOTO KOMIUIGKTa Ha JBYX oOOydJarommxcs. TeMaTrudeckue KOMIUICKTHI
Ja00paTopHOTO O00OPYMOBaHUSI JIOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BaHUH AHAJIOTOBBIX M IH(PPOBBIX MPHOOPOB, a TAKXKE KOMITbBIOTECPHBIX
HU3MEPUTEIIbHBIX CUCTEM B BUJIE ITU(POBBIX JTAOOpaTOpHid.

OCHOBHBIMH LIEIIMU M3Y4YEHUS (PU3UKH B 00IIIEM 00pa30BaHNUHU SBJISIOTCS:

e (opmupoBaHue uHTEpeca M CTPEMJICHUS OOYJAIOIIMXCA K HAYYHOMY
W3YYCHHUIO TIPUPOJIBI, PAa3BUTHE WX HHTCIUICKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pAa3BUTHE NPEACTABICHUIA O HAYYHOM METOJIC TIO3HAHMS U (POpMHUpOBaHUE
HCCJICIOBATEIILCKOTO OTHOIICHHS K OKPY KAIOITIM SIBJICHHSIM;

e (opMHpOBaHHE HAYYHOIO MHPOBO33PEHHUS Kak pe3yibTata H3YYCHHS
OCHOB CTPOEHUsI MaTepuu U QyHIaMEHTATIbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHWE YMEHHH OOBSACHATH SBJICHUSA C HCIOJH30BAaHUEM
(bU3NYeCKUX 3HAHWH W HayYHBIX JIOKA3aTeIILCTB;

e (opMHpOBaHUE MPEJACTABICHUN O POJM (PU3MKH I Pa3BUTHUSA JPYTHX
CCTCCTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTikeHne 3THX Iiefield 00ecreuuBaeTcs PEeIIeHuEM CIEAYIOMMX 3a/1a4d B

polecce M3yIeHUs Kypca (PH3UKU Ha YpOBHE CPETHETO OOIIET0 00pa3oBaHUS:



e TpUOOpPETEHME  CHCTEMBl  3HaHMK 00  oOmmx  (U3HUECKHX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIIOYAs  MEXaHWKY,
MOJICKYJIPHYIO (PH3UKY, ODJIEKTPOJWHAMHUKY, KBAaHTOBYIO (H3UKYy H
AIIEMEHTHI aCTPOUBUKY;

o ¢opMHpOBaHME YMEHMH TPUMEHITh TEOPETUYECKUE 3HAHUSA JJIs
oObsicHEeHUST (UBUYECKUX SBICHUA B TPHUPOAC € JJIS TMPUHATHS
IIPAKTUYECKUX PELICHNN B TIOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHHS pPAa3IMYHbIX 337a4 C SBHO 3aJaHHOMU
¢u3nyeckoil Monenblo, 3adad, MOJAPa3yMEBAIOIIMX CAMOCTOSTEIBLHOE
co3JaHue (PM3UIECKOM MOJICIH, afeKBaTHOM yCIOBUSAM 33/1a4uH;

e TIOHMMaHWe (U3NUECKHX OCHOB M TPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMIECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAOIILYIO
cpeny;,

e OBJIAQJICHUE METOJAaMH CAMOCTOATEIbHOTO IUIAHUPOBAHUS M IPOBEICHUS
($U3UYECKUX HKCIIEPUMEHTOB, aHAM3a U HMHTEpHpeTanuu uH(opMaImy,
OTIPEAENICHHsI JOCTOBEPHOCTH MOJTyYEHHOTO PE3yJbTara;

e CO3JIaHME YCJIOBUU JJISl Pa3BUTHUSI YMEHUI MPOEKTHO-UCCIIE0BATENHLCKOMH,
TBOPYECKOU ICATEIHHOCTH.

Ha usyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHETO OOIIETO
obOpazoBanust otBoguTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEJIIO).

[lpennaraemeiii B mporpamMMe Mo (U3HKE TNepedeHb JabopaTOpHBIX U
NPAKTUYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JENIaeT BBIOOP
NPOBEICHUST J1a0OPATOPHBIX Pa0OT U ONBITOB C YYETOM WHAUBUAYATBHBIX
OCOOEHHOCTEN 00YyYarOLMXCH.

COJJEPKXAHUE OBYUYEHUS

10 KJIACC
Pazgen 1. ®usuka 1 MeTOAbI HAYYHOTO MO3HAHMSA

@dusrka — Hayka o0 mpupoje. Haydnble METOIBI MO3HAHUSA OKPYXKAIOLIETO
mupa. Posp 3KkcnepumMeHTa W TEOPUMM B IIPOLIECCE MO3HAHUSA MPUPOJBI.
DKCIIEPUMEHT B (PU3HUKE.

MonenmupoBanue (pu3MUecKUx SBICHUN W mpolieccoB. HayuHble THUIOTE3bI.
du3nueckue 3aK0Hbl U Teopuu. ['paHuIbl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUSL.

Ponp u Mecto Qu3uku B GOpMHPOBAHMHM COBPEMEHHOW HAyYHOW KapTHUHBI
MHPA, B IPAKTUYECKOM JAEATEINbHOCTH JIOACH.

Llemoncmpayuu

AHaoroBele M LU(PPOBbIE H3MEPUTENBHbIE NPHUOOPHI, KOMIbIOTEPHBIE
JaTYUKH.



Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHUE. OTHOCHUTEILHOCTh MEXAHUYECKOTO JIBYDKCHMUSI.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpemHsst CKOPOCTh, MTHOBEHHAs CKOpPOCTh) H
YCKOPEHHE MaTepUaIbHOW TOYKH, MX MPOEKIMM HAa OCU CHUCTEMBI KOOpJWHAT.
CroxxeHue nepeMelieHu U CI0KEHNUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE TMpsSMOJIMHEHOEe nBMkeHHE. ['paduxum
3aBUCUMOCTH KOOPJUHAT, CKOPOCTH, YCKOPEHHMS, TyTH U TEepeMEIICHUs
MaTepUATbHON TOUKH OT BPEMEHHU.

CBoOoHOE majieHre. YCKOpEeHHe CBOOOTHOTO MMaICHNS.

KpuBonmnenHnoe nBwxkeHue. [[BMKEHME  MaT€pUAIbHOM  TOYKH  TIO
OKPY>KHOCTH C IOCTOSTHHOM IO MOAYJIFO CKOPOCTBIO. YTJIOBAasI CKOPOCTh, TUHEUHAS
ckopocTh. [lepuon u yactora oOparnienusi. LleHTpocTpeMuTensHOE YCKOpEHHUE.

TexHudeckue yCTpOMCTBA M MPAKTHYECKOE TMPUMEHEHHE: CIIUIOMETD,
JBOKCHHE CHApS0B, LIEMTHBIE U PEMEHHBIE TTEpEIavn.

Jlemoncmpayuu

Mojenb cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBVOKCHHS.

[IpeoOpazoBaHue IBMKEHUH C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[lageHure Ten B BO3yXe U B PA3PEKEHHOM NPOCTPAHCTBE.

HaOmtonenne nBwkeHus Tena, OpOIIEHHOrO MO YIjoM K TOPU3OHTY U
TOPU30HTAITBHO.

N3mepenune yckopeHus: CBOOOTHOTO TaICHUSI.

HampagiieHne ckopocTy npu ABWKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophwie pabonvl

N3ydenne HEPAaBHOMEPHOIO JBHKECHUS C LEIbIO OINPENEICHUS] MITHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLICHHS MEXIY IYyTSIMH, NPOWICHHBIMU TEJIOM 34
MOCJIEIOBATEILHBIE PABHBIE MPOMEKYTKHM BPEMEHUM MPU PABHOYCKOPEHHOM
JIBUKEHUHU C HAYAJIbHOW CKOPOCTHIO, PAaBHOU HYJIIO.

N3yuyeHue nBWKEHUs 1IapUKa B BA3KOU KUAIKOCTH.

N3yuenue ABUKEHUS Tela, OPOIIEHHOTO TOPU30HTAILHO.

Tema 2. /lunamuka

[Ipunuun — otHocutenbHOCTH  ['aymuned.  llepBein  3akoH  HeroToHa.
NuepunambHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipuniun cynepno3unuu cwi. Bropoit 3akoH HeroToHa
JUJIS MaTepuanbHOUM Touku. Tperunii 3akoH Her0TOHA 11711 MaTepUaTbHBIX TOYEK.



3akoH BcemupHOro miroteHusa. Cuna Tsxkectu. IlepBas kocMuueckas
CKOPOCTB.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapl tpenus (mokosi, ckoJibkeHus, kadenus). Cuna tpenus. Cyxoe
Tperne. Cuiia TpEHHsI CKOJILKEHHSI U cujla TpeHus nokos. KoadduimeHT tpenus.
Cuna conpoTHUBIICHUS NPU IBUKEHUH TEJIA B )KUJAKOCTH WJIH Ta3e.

[loctynarensHOE U BpallaTeIbHOE IBUKEHUE a0COJIIOTHO TBEPOTO TENa.

MoOMEHT CHIIBI OTHOCUTENBHO OCH BpameHus. [lnedo cunbl YcnoBus
paBHOBECHs TBEPLAOTO Tea.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: I0]IIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBieHUE MHEPLIUH.

CpaBHEHME MacC B3aUMO/ICVCTBYIOIIUX TEIL.

Bropoi1 3akoH HprotoHa.

N3mepenne cui.

Croxenue cui.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT JIePOpMaIIUu.

HesecoMocTtb. Bec Tena npu yCKOpEHHOM MOIBEME U MTAJICHUH.

CpaBHEHME CWII TPEHHS IOKOSI, KAUCHUS U CKOJIbIKCHUS.

YcnoBust paBHOBeECUs TBEPIOTO Tea. Buibl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopHuie padoomuoi

N3yuyenue aBmkeHus OpycKa Mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pa3ziie, OT UX JiepopMaluu.

UccnenoBanue ycimoBuM paBHOBECHUS TBEPJOIO TENA, HUMEIOLIETO OCh
BpAIlICHUS.

Tema 3. 3aKoHbl COXpaHeHUs 8 MeXaAHUKe

WNmriynee MarepuanbHOM TOYKM (T€na), CHCTEMbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U M3MEHEHHUE UMIYJbCa TeJia. 3aKOH COXPaHEHUsI HWMITYJIbCA.
PeakTtuBHOC ABMKEHUE.

PaboTa cuibl. MOIIHOCTD CHIIBL

Kunernyeckas sHeprusi MarepuaabHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTHM.

ITorennumansHas DHEPTUSL. ITorennumansHas DHEPrus YIIPYTO
nehopMUpoBaHHOM  MpyxuHBL.  [loTeHIManbHAas JHeprus Tena  BOJU3HU
MTOBEPXHOCTH 3EMJIH.



[loTreHumanbHble W HeENOTeHUMaIbHble  cuibl.  CBa3b  pabOThI
HENOTCHIMAIBHBIX CWJI C W3MEHEHHEM MEXaHWMYECKOW DHEPruy CHUCTEMBI TEIl.
3aKOH COXpaHEHUs] MEXaHUYECKOU 3HEPTUN.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckrne yCcTpoMCTBAa M IIPAKTUYECKOE NMPUMEHEHHE: BOJIOMET, KOIIEp,
IIPYKUHHBINA NMHCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

[lepexoa MOTEHIMANBHOM SHEPIUH B KHHETUIECKYIO 1 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHne aOCOJIOTHO HEYIPYroro yaapa ¢ MOMOIIbIO JBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C U3MEHEHHEM MEXaHW4YECKOU 3HEepruu
TEJa Ha IIPUMEPE PaCTAKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. Mosiekyasipaasi Gu3nKa ¥ TepMOANHAMUKA

Tema 1. Ocrosbt MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO -KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxenue. uddys3umsa. Xapakrtep IBWKCHHS W
B3aMMOJICUCTBUS YaCTUI] BemecTBa. MoAEnM CTPOCHUSI Ta30B, KUIKOCTEM U
TBEPJIBIX T M 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneid. Macca u
pazmepbl MoJiekyil. KommuecTso BemiecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ mmepenue. lllkana temmneparyp
Llenbcusi.

Moaens  wupeambHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETHYECKOW TEOpHH HACaIhbHOTO Ta3za. AOCOIOTHas TeMmIieparypa Kak mepa
CpEOHEH KWHETUYECKOW HHEPTHM TEIUIOBOTO JBWKEHHs dactul raza. [llkama
temrieparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHune MenaeneeBa—KnanerpoHa.
3akoH JlambToHa. M3omponiecchl B W€aTbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BelecTBa. [ 'paduueckoe mMpencTaBieHHE H30TPOIECCOB: HM30TEpMa, H30X0pa,
n3zobapa.

TexHuueckne yCTPOWCTBA M IPAKTHUECKOE NPUMEHEHHE: TEPMOMETP,
O0apomerp.

Llemoncmpayuu

OnbITh, JOKa3bIBAIOIIME JUCKPETHOE CTpOEHUE BemlecTBa, ¢oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHU.

OmnbiTel 0 AU GY3UN )KUIKOCTEN U Ta30B.

Moienb OpOyHOBCKOTO IBUYKEHHUS.

Mopenb ombita IItepHa.



OnbITHI, JIOKa3bIBAIOIIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICVCTBUS.

Mojenb, WITIOCTPUPYIOIIAS MPUPOAY JaBJICHUS Ta3a HA CTEHKU COCY/a.

OnbIThl, WUTIOCTPUPYIOLIME YPAaBHEHHWE COCTOSIHHMSI WIEAIbHOrO rasa,
WU30TPOLECCHL

Yuenuueckuu sxcnepumenm, nabopamopHuvie pabomuoi

OnpeneneHre Macchl BO3/yXa B KJIACCHOW KOMHAaTe Ha OCHOBE M3MEPEHUU
00bEMa KOMHATBL, JaBJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXTY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoouHamuKu

TepMonuHamuueckass cuctema. BHYTpeHHSs dHEprus TEpMOAMHAMUYECKOU
CHUCTEMBI U CTIOCOOBI €€ n3MeHeHus. KommuecTBo TemoThl U padoTta. BHyTpeHHs s
DHEPTHS  OJJHOATOMHOTO  HWJEaIbHOTO  raza.  Buapl  Temionepenadu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, W3IydeHHUE. Y AelIbHas TEIUIOEMKOCTh BEIIECTRA.
KosmmuecTBO TEIIOTHI NpHU TEIUIONIEpEnaye.

[lonsitue 00 amuabatHoM mporiecce. [lepBbIii 3aKOH TEPMOAUHAMUKH.
[IpumMeHeHue TEepBOro 3aKOHA TEPMOJMHAMUKHM K m3ompolieccam. ['paduueckas
UHTEpIpeTalus padoThl rasa.

Bropoii 3akoH TepMoguHaMuku. HeoOpaTuMoCTh Mpo1iecCoB B MPUPOJIE.

TeruoBble  mammubl.  [IpyHUOMOBI  IEUCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBaHusi HHEPruvM B TEIUIOBBIX MammHaxX. Ko3¢p@uiMeHT moje3Horo
nerctBust TerioBor MammHbl. [{ukn KapHo u ero kodp@uimmeHT moJie3HOTO
JEeUCTBUS. DKOJOTMIECKHUE MPOOJIEMbI TETIOIHEPTeTHKH.

TexHuueckue yCTpoiicTBA U TPAKTUYECKOE MPUMEHEHHE: JIBUTATEIh
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOIUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPTUU Tella MPH COBEPIICHUU PAOOTHI: BBHIJICT
MpoOKK W3 OYTBUIKK IO JCHCTBHEM CIXKAaTOro BO3J]yXa, HarpeBaHue s¢upa B
JIATyHHOU TpyOKe IMyTéM TpeHUsl (BUICOEMOHCTPALIH ).

N3meneHne BHyTpEHHEN SHEPTUH (TeMIIepaTyphl) Tela MpH Teryionepenaye.

OmpIT Mo aguabaTHOMY pacHIMPEHHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Moenu mapoBo#t TypOUHBI, TBUTATEIs] BHYTPEHHETO CrOpaHus, pEaKTHBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenmpHOM TeIIOEMKOCTH.
Tema 3. Azpecammnuvie cocmoanus eeujecmea. Dazoevie nepexoowvl



[TapooOpazoBanue u koHaeHcauus. McnapeHue n kureHue. AOCOJIIOTHAs U
OTHOCUTENbHAA BJIAXKHOCT, BO31yxa. HaceimeHHwli map. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUSI.

Tépnoe teno. Kpuctammuueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
kpuctawioB. JXunkue kpuctauibl. CoBpemeHHblE Marepuaibl. llnaBneHue u
KpUCTAIUIM3aLus. Y aenbHas TerioTa miasienus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUH TIOJIyYEHUSI COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBONCTBA HACHIIIEHHBIX MAPOB.

Kunenue npu NOHU>KEHHOM JaBJICHUH.

Cnoco0Obl U3MEpEHUS BIAYKHOCTH.

HaGmonenre HarpeBanust U TJIaBJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOHCTpanus KpucTajioB.

Yuenuueckuu sxcnepumenm, nabopamopHuvie pabomuol

N3MepeHre OTHOCUTENBHOM BIIAXKHOCTU BO3AYyXa.

Paznen 4. JjieKTpoIuHAMHUKA
Tema 1. Inekmpocmamuxa

OnexkTpuzanuss Ten. OJeKTpuueckuid 3apsin. J[Ba Buaa 3IEKTpUUYECKHUX
3apsaoB. [IpOBOJHUKH, AMDIEKTPUKKA M IOJIYNPOBOJHHUKH. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsiaa.

BzaumoaerictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 25ieKTpuyecKuil 3apsi.
Onektpudeckoe moJsie. HampskéHHOCTh  dnekTpudeckoro mnojs.  [IpuHuun
CYHEPHO3ULMU DJIEKTPUUECKUX ITOJIEU. JIMHNKM HanpspKEHHOCTH DIIEKTPUYECKOTO
IOJISL.

Pabora cunm  anektpoctatmdueckoro  nojs.  IlorteHnman.  Pa3zHocTb
noTeHIUAIOB. [IpOBONHMKM M JUAIEKTPUKU B DJIEKTPOCTATHUECKOM  IOJIE.
Jlnpnekrpuueckas NPOHULIAEMOCTb.

DnektpoéMrocTs. KoHmeHcarop. DIeKTpOEMKOCTh INIOCKOTO KOHAEHCATOopa.
DHeprust 3apsyKEHHOTO KOHJIEHCATopa.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE ITPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, AJIEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHHE JJIEKTPOIPHOOPOB,
KOHJIEHCATOP, KONMUPOBAIbHBIN aIlllapaT, CTPYHHBIN IPUHTEP.

Jlemoncmpayuu

YCTpOUCTBO M MPUHLMI JECHCTBUS JIEKTPOMETPA.

B3auMmoelicTBHE HaIEKTPU30BAaHHBIX TEJ.

DIIEKTPHUUYECKOE T10JIE 3aPSKEHHBIX TEJL.



[IpOBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJeKTpocTaTU4ecKas 3alura.

JIMDIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATopa OT IUIOIIAAu
IUTACTHUH, PaCcCTOSHUA MEXKAY HUMU U JUIJIEKTPUYECKOM IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOpa.

Yuenuueckuui sxcnepumenm, abopamopmvie pabomoi

N3mepenue 35eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocm oannwlii 31exkmpuueckuil mox. Toku 6 pa3iuuHbvlx cpeoax

DJIEKTPUYECKU TOK. YCJOBHUA CYILIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpskenue. 3akon Oma a1 ygacTka LEnu.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COIPOTUBJICHUE BELIECTBA.
[locnenoBarenbHOE, NapajUIeIbHOE, CMELIAHHOE COCIMHEHHE ITPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH JDxoyms—Jlenma. MomHOCTh
AIIEKTPUYECKOT O TOKA.

DJIEKTPOABIKYILAS CWIA U BHYTPEHHEE CONPOTHUBIICHHE HWCTOYHMKA TOKa.
3axoH Oma a1 MoJIHOM (3aMKHYTOM) 3J1eKTpudyeckoH 1enu. KopoTkoe 3aMblKaHue.

DJIEKTPOHHAsA  MPOBOJMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIPOTHUBIICHUSI METAUIOB OT TeMneparypbl. CBEpXITPOBOIUMOCTb.

DIIEKTpUYECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[lomynpoBognuku.  CoOCTBEHHass W MpPUMECHass  MPOBOJAMMOCTb
noJIynpoBoAHUKOB. CBolicTBa p—N-niepexona. [losrynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKHA TOK B  pacTBOpax M  paciulaBax  AJIEKTPOJMUTOB.
DIIEKTPOJUTHYECKAs TUCCOUUALSA. DIIEKTPOJIN3.

DJekTpuyeckuil TOK B razax. CaMOCTOATENbHBII U HECaMOCTOSITEIbHBIN
pazpsan. Monnus. [lnaszma.

TexHnueckne yCTpOWCTBA M IPAKTHUYECKOE TNPUMEHEHHUE: amIepMeTp,
BOJIbTMETP, PEOCTaT, HCTOYHUKMA TOKa, OJJIEKTpOHArpeBaTeibHble MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBJICHHUS, BAKYYMHBIN JUO/,
TEPMUCTOPBI U (POTOPE3IUCTOPBI, TIOTYITPOBOTHUKOBBIN U0/, TaTbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaNPSHKEHMSL.

3aBUCUMOCTh CONPOTUBIICHUS UWIMHIPUYECKUX MPOBOJIHUKOB OT JJIMHBI,
IUIOIIAAN TTOTIEPEYHOTO CEUEHHS U MaTepuraa.

CwmemanHoe COeTMHEHUE TP OBOTHUKOB.

[IpsiMoe wW3MEpeHHE DBIEKTPOJABWKYIIEH Cuibl. KOpOTKOE€ 3amMbIKaHHWE
raJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTbH CONPOTHUBJICHUS METAIOB OT TEMIIEPATYPBI.



[IpOBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ MPOBOAUMOCTD BO3/1yXa.

OJHOCTOPOHHSISI MPOBOUMOCTh TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamophwie pabonvl

N3yyeHne CMEmanHOTo COSIUHEHNS] PE3UCTOPOB.

N3mepeHue AneKTpOABWKYIIEH CUIIBI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmronenue snexkrponmsa.

Me:xnpeaMeTHbIEC CBS3H

N3yuenne kypca pusuku 0a3oBoro ypoBHs B 10 Kiacce OCyIECTBISETCS C
y4€TOM COJIEP)KATENIbHBIX MEXIPEIMETHBIX CBA3€M € KypcaMu MaTeMaTuKH,
OMOJIOTUHU, XUMHUH, Freorpapuu U TEXHOIOTHH.

Meoicnpeomemuvle nousamus, CBI3aHHbIE C U3YYEHHUEM METOJIOB HAY4YHOTO
NO3HAHUA: SIBJICHHE, HAayuHbId (hakT, rumnore3a, QuUanyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIO/IEHNE, IKCTIEPUMEHT, MOIETTMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHWM, JMHEHHas (QyHKIuS,
napaboJa, runep0osia, X rpapMKd U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIMU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIIECTBO,
BEKTOPBI U UX MPOEKLIHUH HA OCH KOOPJHUHAT, CI0KEHNE BEKTOPOB.

buonocus: mexannueckoe ABWKEHHE B KUBOM mpupone, nuddysus, ocMoc,
TEIIO0OMEH >KMBBIX OPTaHW3MOB (BHUIBI TEIUIONEpEAadn, TEIJIOBOE PAaBHOBEC UE),
AIIEKTPUUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB ¥ MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAS MAacca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH U
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs JWCCOLMALNSA,
rajbBaHUKA.

['eocpacghus: BIaxXHOCTh BO3/yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUe NBUKEHUN C HCMOJB30BAaHUEM MEXaHU3MOB,
Y4€T TpPEHUsT B TEXHUKE, MNOJILIMIHUKH, HCIIOJb30BAHWE 3aKOHA COXPAHECHUSA
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET M JApYyrue), ABUraTelb BHYTPEHHETO
Cropanusi, mapoBasi TypOuHa, OBITOBOM XOJIOAWUILHHUK, KOHIUIIMOHEP, TEXHOJIOTHUN
MOJYYEHUS COBPEMEHHBIX MAaTEpHAIOB, B TOM YHCJIE€ HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE AJIEKTPONPHUOOPOB,
KCEpOKC, CTpYWHBIN MIPUHTED, AJIEKTPOHAr peBaTCIIbHbIE pHUOOPBHI,
AIIEKTPOOCBETUTENbHBIC TPUOOPHI, TAJTbBAHUKA.

11 KJIACC
Paznen 1. diiekTpoauHAMUKA
Tema 1. Macnummnoe none. InekmpomacHUmMHAA UHOYKYU A



[locToaHHBIE  MarHuThl.  B3auMOJEWCTBHE  TMOCTOSHHBIX  MAarHUTOB.
MarautHoe mnone. Bektop wmarHutHOW uWHAyKUMU. l[lpuHuumn cynepno3unun
MAarHUTHBIX MNoJied. JIMHMM MarHUTHOW WMHAYKUMHW. KapTWHA JTMHWI MarHUTHOMN
VHYKIUH TTOJISI TOCTOSIHHBIX MarHUTOB.

MarautHoe 1none NPOBOJHMKA € TOKOM. KapThHa JIMHMM WHIYKIHMH
MAarHuTHOTO IMOJ1 JUIMHHOTO IIPSIMOTO IIPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IPOBOAHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzaumonencTere MpoOBOIHUKOB C
TOKOM.

Cuna Amniepa, €€ MOAYJIb U HalpaBJICHUE.

Cwuiia JlopeHua, €€ MoayJib U HanpasiieHue. [|BykeHne 3apsyKEHHOM YaCTHULIBI
B OJITHOPOJHOM MarHuTHOM noJie. Pabota cusbl Jlopenia.

SIBneHue 3nekTpoMarHUTHOW MHAYKUMKA. [IOTOK BekTOopa MarHUTHOM
UHAYKUUU. OJIEKTPOABIKYINAS CHWJIA HMHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOMU
uHaykuuu Qapanest.

BuxpeBoe sneKTpuU4ecKoe IoJie. OJEKTPOABWKYINAS CHJIA WHAYKIUU B
IIPOBOJTHUKE, ABMXKYLIEMCS MOCTYIIATEILHO B OJTHOPOAHOM MAarHUTHOM IIOJIE.

IIpaBwiio Jlenna.

NunykTuBHOCTh.  SIBIE€HME CAMOMHAYKLIMH. OJEKTPOABIKYIIAs CHIIA
CaMOUHIYKIIUH.

DHeprusi MarHATHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTpPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: NOCTOSHHBIC
MAarHuThl, BJIEKTPOMArHUThI, 3JIEKTPOJABUIaTENb, YCKOPHUTEIM BIIEMEHTapPHBIX
YacTHUL, UHAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKIIOHEHUE IIEKTPOHHOTO ITy4YKa MarHUTHBIM IIOJIEM.

JIvHVY MHIYKIUA MarHATHOTO TIOJIS.

B3anmopaencTere 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JlelicTBue cuibl JIopeHia Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHME ANEKTPOMArHUTHOW MHIYKLIWU.

ITpaBumo Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYILEH CHJIbl MHIYKIIMH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHre CaMOMHAYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yyeHrne MarHuTHOTO TOJISI KaTyIIKH ¢ TOKOM.

Uccnenoanue neiCTBUS MOCTOSTHHOTO MAarHUTa HA PaMKy C TOKOM.



I/ICCJ'ICI[OBaHHC SABJICHUSA 9JICKTpOoMar HUTHOM NHAYKIOUUA.

Pa3zgen 2. KosieGaHus 1 BOJIHBI

Tema 1. Mexanuueckue u 3,1eKmpoMaZHUMHble KO1e0aHus

KomebarenrHas  cuctema. CBOOOmHBIE  MEXaHUYECKHE  KOJieOaHWS.
[Mapmonmueckue kosebanus. Ilepuon, wactoTa, amrumryaa U ¢a3a KoJieOaHUH.
[Ipy>kuHHBIA MasTHUK. MareMaTU4eCKu MasTHUK. YPaBHEHUE TapMOHUYECKUX
koJiebanuii. [IpeBparrieHre SHepTruy MPY rapMOHUYECKUX KOJICOAHUSX.

Konebarenmpapiii kKOHTYp. CBOOOJHBIC SJCKTPOMAarHUTHBIC KOJICOaHUS B
UJCUTbHOM KOJICOATEIbHOM KOHTYpe. AHAIOTHS MEXKIY MEXaHHYECKUMH |
AIIEKTPOMArHUTHbIMU  KosieOaHusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHHS
DHEPTHH B HJICATTbHOM KOJieOaTeIbHOM KOHTYpE.

[IpencraBneHue o 3aTyxarOmuX KOjaeOaHUSIX. BeIHYXIEeHHBIE MEXaHUYECKUE
kosneOanusi. Pezonanc. BeiHYXI€HHBIE 3JIEKTPOMArHUTHBIE KOJICOaHMSI.

IlepeMennbiii  TOK. CHHYCOUJAIBLHBIA MEPEMEHHBIA TOK. MOIIHOCTb
MEPEMEHHOTO TOKAa. AMIUIMTYAHOE W JEUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaANPSKEHUS.

Tpanchopmarop. IlponsBoacTBo, mepenada U MOTPEOICHNE AIIEKTPUYESCKOM
SHEPTHUH. DKOJOTUUECKUE PUCKU TPHU MPOUZBOACTBE 3JIEKTposHepruun. KymbTypa
WCIOJIb30BAHUSI DJIEKTPOIHEPI MU B OBCEAHEBHOM K3 HU.

TexHndeckrue yCTpOWCTBAa M MPAKTUYECKOE MNPUMEHEHME. DJICKTPUYECKUHU
3BOHOK, T€HEPATOp MEPEMEHHOIO TOKA, TMHHUU JIEKTpOnepe1ay.

Jlemoncmpayuu

HccrenoBanne mapaMeTpoB KoJieOATeTbHOW CHCTEMBI (TIPY)KWHHBIA HITH
MaTeMaTU4YECKUI MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOWCTB BBIHYXICHHBIX KOJICOAHHIA.

Habmonenne pe3oHanca.

CB0OOIHBIC AIIEKTPOMArHUTHBIE KOJICOAHMS.

OcuiorpaMMel (3aBUCUMOCTH CHJTBI TOKA M HAIIPSKEHUST OT BPEMEHH) ISt
AIIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3onanc mpu MOCHENOBATEIbHOM COEAWHEHUU PE3UCTOPA, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mojienb TMHUY 3IEKTPOTEpEeIayH.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomul

HccnenoBanue 3aBUCHUMOCTH TMEPUOJIa MANIbIX KOJEOAHU Tpy3a HAa HUTH OT
JUTMHBI HUTH W MacChl Ipy3a.

HccnenoBanue NEpeMEHHOT0O TOKAa B 1€MW U3  MOCJEI0BATEIbHO
COENMHEHHBIX KOHIEHCATOPAa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 3,1eKmpoOMaZHUMHblE 0THbL



Mexanuueckue BOJIHBL, YycioBHs pactpocTpaHeHus. llepuon. CxopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBL llomepedHple W IPOJOJIbHBIE  BOJIHBI.
Nurepdepennys u qudpakiys MeXxaHUUeCKUX BOJIH.

3Byk. CxopocTs 3Byka. ['pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKka.

DJIEKTPOMAarHUTHBIE BOJIHBL. YCJIOBUS M3JIyYEHUS JIEKTPOMAarHUTHBIX BOJIH.
Bzaumnast opuenTtauusa BektopoB E, B, V B anektpomarautHoi BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHE, MPEIOMIICHHE, MOJISPU3aIMs, JUPPaKIIHs,
untepepeniys. CKoOpoCTh IEKTPOMArHUTHBIX BOJIH.

[IIkana >1eKTpOMarHuTHBIX BOJH. [IprMeHeHne >JeKTpOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMIIBI paguOCBI3U U TeneBuAeHUs. Panqnonokanus.

DJIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOIIECH CPEJIbI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE
UHCTPYMEHTBI, YJIbTPA3BYKOBAs JUArHOCTHKA B TEXHHKE M MEIWLIMHE, paaap,
paguonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpOCTPAHEHUE MOTEPEUHBIX U MPOIOIbHBIX BOJH.

Kounebmoieecs Teno kKak HCTOYHUK 3BYKa.

HaOmtonenune oTpakeHus U MpeioMIICHUSI MEXaHUUECKUX BOJIH.

HaOmonenune unrepdepenunu u qudpakiii MEXaHUY€CKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOmtonenue cBsi3u IPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIMTYJIOW U
4acTOTOM KoJieOaHuM.

HNccnenoBanne  CBOMCTB  DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
npenoMIIeHue, oJsipu3anyst, Tudpakius, uaTepepeHIs.

Tema 3. Onmuxa

['eomerpryeckass ontuka. [IpsMOJIMHENHOE pacnpoOCTpAHEHHWE CBETa B
onHOpoaHOU cpene. JIyu cBera. ToueuHbINM UCTOYHHK CBETA.

OTtpakenue cBera. 3aKOHbI OTpakeHUs: cBeTa. [locTpoeHne n3o0paxkeHui B
IJIOCKOM 3€pKalle.

[Ipenominienue cBera. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOJIOTHBIN MTOKa3aTeb
npesomyieHus. llosiHOe BHYTpeHHee oTpaxkeHue. lIpenenbHbld yros MNOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CnoxHbIN cocTaB 6enoro caera. L[ger.

Cobuparomue u pacceuBaromme JUH3BL ToHkas JsmH3a. DoKycHOE
paccTosHHE W ONTHYecKas cuia TOHKOW JmH3bI. [locTpoeHue m3zoOpaxkeHuil B
COOMparoImMX W paccerBarONMX JMH3aX. DopMyna TOHKOW JIMH3BI. YBEIUYCHHE,
J1aBaEMO€ JIMH30M.

IIpenensl IPUMEHUMOCTH T€OMETPUIECKO M ONITHKH.



BomnoBast ontuka. HMurtepdepenuuss cpera. KorepeHTHblE HCTOYHHKH.
YcinoBuss HaOMOACHUS MAaKCUMYMOB M MHHMMYMOB B HHTEp(epeHIHOHHON
KapTHUHE OT JIBYX CHH(}A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakius cBera. JudpakiuonHas pemérka. YciaoBue HaOIOIESHUS
[JIaBHBIX ~MAakCUMYMOB TIpM TMaJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Honsapuszanus ceera.

TexHuueckue ycTpoilcTBA M MPAKTUUYECKOE MPUMEHEHHE: OYKH, JIyIIa,
doToanmapar, NPOEKIMOHHBIM amnmapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TUPPAKIIMOHHAS PEIIETKA, TOJIAPOU.

Llemoncmpayuu

[IpsiMonMHENHOE paclpOCTpaHEHUE, OTPAKEHUE U MPEIOMJICHHE CBETA.
OnTtuueckre npudopsbL

[losHOE BHYTpeHHEE oTpaxkeHue. Moienb CBETOBOA.

HccnenoBanue cBOMCTB M300paKEHUN B JIMH3AX.

Mo ien1 MUKpOCKOIIa, TEJECKOTA.

Hab6monenue unrepepennuu cBera.

Hab6monenue nudpaxiuu cBera.

HaOmtonenue nucnepcuu cBera.

[losryueHue criekTpa ¢ MOMOILBIO TPU3MBI.

[ToydyeHue criekTpa ¢ MOMOIIbIO TU(PPAKITMOHHON PEIMIETKH.

HaOmonenune nonsipusanuu cBera.

Yuenuueckuu sxcnepumenm, nabopamopHwie paoomawi

N3mepenue noka3aresns npesoMiIeHus CTEKIA.

HccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

HaGmonenue nucrnepcuu cBera.

Pa3pes 6. OcHOBBI crieIMAJIBHOM TEOPUHM O THOCHTEILHOCTH

['panvipl  NPUMEHMMOCTH — KJaccHM4eckKom — MexaHukd.  [loctymnarer
CIIELMAIbHOM TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOJAYJIL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIbHOCTH DWHILTEHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAILEHUE
JUJTVHBI.

DHEpPrus U UMITYJIbC PEISITUBUCTCKOU YaCTULIBI.

CBsI3p MacChl C SHEPTUEW U UMITYJIbCOM PEIIITUBUCTCKOW YaCTULbI. DHEPrUs
MTOKOSI.

Pa3nen 7. KBanToBas puzuka
Tema 1. Dnemenmeol Kk6anm 060l onmuKu



®otonbl. Popmyna [Inanka cBsi3u 3HEprUU (POTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OTtkpsiTue 1 uccienopanue Gorodpdexra. Onbitel A. I'. CtoneroBa. 3akoHbI
doToapdexra. YpaBuenue DitHmreitHa nis dpotorddekra. «KpacHas rpaHuiia
doTorddexTa.

JaBnenue cBera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnuueckne YCTpPOHCTBA M NPAKTUYECKOE NPHUMEHEHHE: (POTORIIEMEHT,
dboTomgaTUMK, CoJTHETHAs OaTapesi, CBETOIHOI.

Llemoncmpayuu

®o10o3(PEeKT HAa YCTAHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3ak0HOB BHeLIHETo (oTtosddekra.

Cseroauon.

ComnHeunas O6arapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuro o -4acTHIIL.
IInanerapHas moxens aroma. Iloctymarel bopa. M3nyuyenuwe u moriolieHue
(GOTOHOB TIpU NEpEXOoAe aroMa C OJHOTO YPOBHS SHEPruuM Ha Apyrou. Busl
criekTpoB. CHEKTp ypOBHEM dHEPTHH aTOMa BOAOPOAA.

BosHoBbIe cBolicTBa yacTull. BosHbl ge bpoitia. KopnyckynspHo -BOTHOBOM
Ty aJIU3M.

CHnoHTaHHOE U BBIHYXEHHOE U3ITyY€EHHE.

Texnuueckue yCTpONCTBa M NPAKTHUECKOE IMPUMEHEHHUE: CHEKTPaJIbHBIMI
aHayM3 (CIEKTPOCKOIT), Jila3ep, KBAHTOBBIM KOMITHIOTED.

Jlemoncmpayuu

Moaens ombiTa Pesepdopna.

Omnpenenenuie JIMHBI BOJIHBI Ja3epa.

HaOmtonenmne nuHeiyaThiX CIIEKTPOB U3TYUCHHUSL.

Jlazep.

Yuenuueckui sxcnepumenm, nabopamopHvie paoomoi

Habmonenne muHeiyaToro crekrpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOLIME CJOKHOCTh CTpO€HUS sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopna 1o ompedeneHuio  cocTaBa
paguoakTMBHOTO u3idydeHusa. CBoiictBa ambda-, Oera-, raMMa-u3IydeHUs.
Bnusinue pagnoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHA M HelTpoHa. Hykmonnas moxpens siapa I'eizenOepra—
NBanenko. 3apsan aapa. MaccoBoe yucio siipa. M30Tomnsl.



Anbda-pacniag. DNEKTpOHHBIM M TMO3UTPOHHBINM Oera-pacman. [amma-
U3JIy4y€HUE. 3aKOH PaJuOaKTUBHOTO paciaja.

OHeprus CBS3U HYKIIOHOB B siape. Slaepubie cumbl. JledekT macchl sapa.

S nepHbie peakuuu. [leneHrne u CUHTE3 saep.

Anepnerit peaktop. TepMmosimepubiii cuHTe3. [IpoOiieMbl M TIEPCTIEKTHUBHI
SAIEPHOM DHEPTETUKU. JKOJOTUYECKUE aCIEKThI SIIEPHON IHEPTETUKHU.

DnemeHTapHble yacTHUIbl. OTKPBITUE MO3UTPOHA.

MeTto 161 HAOMIOACHHUS ¥ PETUCTPAIIMH SJIEMEHTAPHBIX YACTHII.

dyHnameHTa bHbIEe B3auMOIeUCTBHsI. EMMHCTBO pr3nueckolt KapTHHBI MUpa.

Texnuueckue ycTpoicTBa M MPAKTUUECKOE MPUMEHEHHUE: JO3UMETpP, Kamepa
BunbcoHna, siiepHbIN peakTop, aToMHasi 0oM0a.

Llemoncmpayuu

Cu€TuuK MOHM3UPYIOLMX YaCTHLI.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpekoB yacTull (110 TOTOBBIM oTOrpadusim).

Paznen 8. JjieMeHTBI aCTPOHOMHUH U ACTPO(PUZUKH

DTanbl pa3BUTHUS acTpOHOMHUH. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAYCHUE
aCTPOHOMMUM.

Bun 3B&nHoro neba. Co3Be3nus, sipkue 3BE3MBI, TUIAHETHI, WX BUIUMOE
JIBU>KCHHE.

CoJiHeuHas cucTema.

Comnnne. CoyiHeyHass akKTUBHOCTh. McTtounuk sHeprur CoJiHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. Jluarpamma «CHEKTpajbHBIM KiIacc —
CBETUMOCTb». 3BE3JIbI TJIABHOW IMOCJIEIOBATENHHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTB» JUIA 3BE3] TJIABHOW MOCJEIOBATEILHOCTH. BHYTpEeHHEE CTpoeHue
3B€311. CoBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIECHUU U 3Boonuu CoJHIA U
3BE3/1. DTarbl )KU3HU 3BE3I.

Mneunsiii [lyte — Hama ['anaktuka. [lonoxenue n nBuxkeHue CoJHIIA B
[Nanaktuke. Tunbl ramaktuk. Paguoranaktuku U kBazapbl. UEpHBIE IBIPHI B SAPAX
raJIakTHK.

Bcenennasi. Pacumpenue Beenennoil. 3akon Xa00sa. PazOeranue rajpakTuk.
Teopust bonbmoro B3peiBa. PenmkroBoe u3mydeHue.

MacwraOnas ctpykrypa Beenennoii. Meraranaktuka.

Hepeménnbie mpo0aemMbl aCTPOHOMHHU.

Yuenuueckue nabnrooenus

HaGmoneHus: HEeBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHUEM KOMITbIOTEPHBIX
MPUJIOKEHUN VISl OTPEENICHUS TTOJI0KEHHSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
J1aTy: OCHOBHbIE c0o3Be3/1Hs1 CEBEPHOTO TMOJIYIIAPUS U SIPKUE 3BE3/BI.

Habmonenus B teneckon JIynsl, maner, Mneunoro Ilytu.



O06001maroee MOBTOPeHUE

Pomp ¢u3ukem ®wW acTPOHOMHHM B OSKOHOMHYECKOW, TEXHOJIOTHUECKOM,
COIIMATIbHOM U 3TUUECKOU cepax AeAaTeNbHOCTH YeIOBEKa, POJib U MECTO (PU3HKH
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MUPA, POJIb (PU3NIECKOI TEOpHH
B (opMUpPOBaHMU TPEACTaBICHUM O (U3MUECKOW KapTUHE MHpPaA, MECTO
($u3nueckoi KapTHUHBI MHpa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO -HAYyYHBIX
MIPEICTABIICHUNA O TIPUPOJIE.

Me:xnpeamMeTHbIEC CBS3H

N3yuenne kypca pusuku 0a3oBoro ypoBHs B 11 kiacce ocyiecTBisercs ¢
YU4ETOM COJEPXKATEINBHBIX MEXIIPEAMETHBIX CBS3€d C KypCaMM MaTeMAaTHKH,
OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Meoicnpeomemuvle nousamus, CBA3aHHbIE C U3YYEHHUEM METOJIOB HAy4YHOTO
NO3HAHUSA: SIBJICHUE, HAy4yHbId (akT, TMIOTEe3a, (pU3MUeckas BEIMUYMHA, 3aKOH,
TeopHsl, HAOJIIOIEHNE, IKCTIEPUMEHT, MOIETUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pEIICHUE CUCTEMBI YPAaBHEHHMM, TPUIOHOMETPHUECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPBbl M MX MPOEKIMM HAa OCH KOOPJHHAT, CJIOKEHHE BEKTOPOB,
NPOM3BOJIHBIE DJIEMEHTApHBIX (DYHKIUH, MPHU3HAKK TOJ00MS TPEYroJbHUKOB,
OTpeeNICHHE IIOIIAIN OCKUX GUTYp U 00bEMa Tel.

buonocus: snekrpuyeckue SIBJICHUS B JKUMBOM MpuUpoje, KoJjeOaTelbHbIe
JIBMDKCHUSL B )KMBOM MPUPOJE, ONITUYECKUE SBIICHUS B KUBOU TMPUPOJIE, NEUCTBUEC
paauanry Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAILIMYECKAS CTPYKTYpa TBEPIABIX
TEJl, MEXaHW3Mbl OOpa30BaHUSl KPUCTAUIMYECKOW PEIIETKH, CHEKTpabHbIN
aHaJIn3.

l'eocpaghus: wmarHuTHple TOJIIOCA 3€MJIM, 3aJeKH MArHUTHBIX Py,
(boTOCHEMKA 3eMHOM MOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUIA.

Texnonocus: 7nVMHUM DIIEKTPONEpENAd, TE€HEPATOp MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENb, WHAYKIHOHHAS M€4Yb, paaap, PagUONPUEMHUK, TEJIEBU30D,
anTeHHa, TenegoH, CBY-meub, NPOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OMTHKA,
COJIHEYHas Oartapes.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBLIEI'O OBPA30BAHUSA

Ocpoenne yueOHOro mnpenamera «®Du3Wka» Ha YPOBHE CPEIHETO OOINEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JIOJHKHO OOECIICUUTh JOCTHIKCHHUE CIICAYIOITX
JMYHOCTHBIX, METAITPEIMETHBIX U TIPEAMETHBIX 00pa30BaTeIIbHBIX PE3yJIbTaTOB.

JINMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3ybTaThl OCBOCHHUS yueOHOTO npeaMeTa « Pu3ukay J0TKHbI
OTpaxaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEM TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpHUEHTAIINM, TIO3UTUBHBIX BHYTPEHHHX YOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHICKOro OOIIECTBA, pACIIMPEHUE >KU3HEHHOTO
OTIbITA U OTBITA JAEATEIILHOCTH B MPOILIECCE pPealn3allii OCHOBHBIX HalpaBJCHUN
BOCHIUTATEILHOU JEATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpaaaHCcKOro BOCIIMTAHMS:

c(hopMHUPOBAHHOCTH TPAKITAHCKOM MO3UIIMU O0YUAIOIIErOCsl KaK akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUNCKOTO OOIIECTBA;

MPUHATHE  TPAAWIMOHHBIX  OOINEYEIIOBEYECKNX T'YMAHUCTHYECKHX M
JIEMOKPATUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEILHOCTh B MHTEPECAX TPAXKIAHCKOIO
00111eCTBa, y4aCTBOBATH B CAMOYIIPABIICHUH B 00pa30BaTeIbHOM OpraHu3allnu;

YMEHHUE B3aUMO/ICUCTBOBATH C COLMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBHH C
uX QYHKITUSIMH ¥ Ha3HAYCHUEM;

FOTOBHOCTbH K TYMaHUTAPHOU U BOJIOHTEPCKOU AEATEIIbHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHMS:

c(opMHUpOBaHHOCTH POCCUNCKOU TPAKIAHCKOU WJICHTUYHOCTH,
MaTPUOTHU3MA;

LIEHHOCTHOE€ OTHOIIEHHE K TOCYIAapPCTBEHHBIM CHMBOJIAM, JIOCTWKECHUSIM
POCCUHCKUX YIEHBIX B 00J1aCTH (PU3UKU M TEXHUKU;

3) TyXOBHO-HPAaBCTBEHHOT'0 BOCIIMTAHMS:

c(hOopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUIECKOTO TIOBEICHUS;

CITOCOOHOCTh OIIEHMBATh CUTYallMI0O U TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B
JNESATENbHOCTH YYEHOTO;

OCO3HAHHWE JIMYHOTO BKJIa[la B IOCTPOCHNE YCTOMUHMBOTO OYAYIIEro;

4) 3cTeTHYECKOT0 BOCITUTAHMSI:

ACTETUYECKOE OTHOIIECHNE K MUAPY, BKIIFOUAsl ACTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETO GU3MIECKON HAYKE;

5) TpynoBoro BocnuTaAHHS:



MHTEpEC K pa3Iu4yHbIM cdepam TpodecCHOHATbHON MeATeNbHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKON U TEXHUKOH, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oymy1ei npodeccun u peaTm30BbIBaTH COOCTBEHHBIC KU3HECHHBIC TUIAHBI;

TOTOBHOCTH M CTIOCOOHOCTh K 0Opa30BaHMIO U CaMOOOPa3OBaHUIO B 00JIACTH
(bU3NKU Ha POTSDKEHUH BCEH KU3HM,

6) IKOJIOTHYECKOT0 BOCIIMTAHHA:

C(hOpMHUPOBAHHOCTh JKOJOTHUECKON KYJIbTYPBI, OCO3HAaHHE TJIOOATHHOTO
XapakTepa 3KOJIOTHIECKHUX Tpo0JieMm;

IJIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUN B OKPYXKAIOIIECH CPEJE HA OCHOBE
3HAHUSA LEJIE YCTOMIMBOTO PA3BUTHS YEIIOBEUECTBA;

paclMpeHue OMbITa JACATEILHOCTH JKOJOTUYECKOW HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAHUMN 110 (PU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

Cc(hopMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI (PU3UUECKOU HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4yHOU JAESATENIbHOCTH, TOTOBHOCTH B TIPOIIECCE
U3ydyeHus  (PU3UKKM  OCYIIECTBIISAITH  MPOEKTHYD W MCCJEN0BATEIbCKYIO
NeATeIbHOCTh UHAUBUAYAIHHO U B ITPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YYeOHbIE JIeiCTBUS
ba3oBble Jlornyeckue 1eicTBUA:
CaMOCTOSITEIbHO  (POpMYyJIMpOBaTH M aKTyalM3UpoBaTh  MpoOJeMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
ONPENEsITh UEIH JEATEIbHOCTH, 331aBaTh MApaMETPbl U KPUTEPHUH HX
JIOCTUKEHUS;
BBIABJISITH 3aKOHOMEPHOCTM M NPOTHUBOPEYUS B  pPaccMaTpUBAEMbIX
(bU3HYECKUX SIBICHUSX;
paszpabarbIBaTh IUIAH PEIICHUS MPOOJIEMbl ¢ YU4ETOM aHAM3a MMEIOIIMXCS
MAaTEPUAIIbHBIX U HEMATEPHUAIBbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBHI B IEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJSIM, OLIEHUBATh PUCKU TOCJEICTBUM IEATEIIbHOCTH;
KOOPJMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  PEaIbHOTIO,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHHUE MPH PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciie10BaTeIbCKUE e HCTBHSA
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEW, KIFOUYEBBIMU MOHITUSAMU U METOAAMHU
¢du3nyecKoil HayKu;



BJIaJICTh HABBIKAMH y4eOHO-UCCIIEA0BATENHCKOM U MPOEKTHOM e TeIHbHOCTH
B 00nacTu (pU3MKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelICHUs 3a/a4 (PU3HMYECKOro COJIEPIKAHMS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB MO3HAHUS;

BJIAJeTh BUJAMH JEATEIbHOCTA IO TOJYYEHHIO HOBOTO 3HAHUSA, €r0
UHTEpIpETAlNY, MNpeoOpasoBaHUIO M TPUMEHEHUIO B Pa3IUYHBIX Yy4eOHBIX
CUTYyallUsAX, B TOM YHUCJIE IPU CO3JJaHUH Y4E€OHBIX IPOEKTOB B 00JaCT (PU3UKU;

BBISIBIISITh [IPUYUHHO-CJICAICTBEHHBIE CBS3M M aKTyalM3UpoOBaTh 3ajady,
BBIIBUraTh THUINOTE3Y €€ pelleHHs, HAXOAUTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP>KICHUM, 3a/1aBaTh MMapaMeTphbl U KPUTEPUU PEILICHHUS;

aHATM3UPOBATh TIOJyYEHHbIE B XOJI€ pEILICHUS 3aJaud pPe3yJbTarhl,
KPUTHYECKH OILIEHUBATh MX IOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIUPOBAThH COOCTBEHHBIE 3ada4ll B 00pa30BaTeNbHOM
NeSITEeTbHOCTH, B TOM YHUCJIE NIPU U3YdEeHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

YMETh TEPEHOCUTh 3HaHUS 10 (U3UKE B MPAKTHIECKYIO 00JIACTh
KHU3HEICATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUT'aTh HOBBIE UIIEH, MPe/JIaraTb OPUTMHAIBHBIE MOIX0AbI U PEICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a9H, JIOTYCKAIOIIHE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unopmanmei:

BJIaJICTh HaBBIKAMH MOJTydeHUs WHPoOpMaAMU (QU3UUECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITENIbHO OCYILIECTBIISITh TIOWCK, aHAIU3,
CUCTEMATU3aIMI0 U WHTEPIPETAlri0 MH()OpMAIMU Pa3IMYHBIX BHIOB U (HopM
Npe/ICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(POPMAIINY;

UCIIOJIb30BaTh  CpeACTBa  WHGOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX H OPTaHU3aI[MOHHBIX
3aMa4 ¢ coOJmofeHueM TpeOOBaHUM HAPTOHOMHUKH, TEXHUKH O€30IMacHOCTH,
THTUEHBI, pPecypcocOepeKeHUsl, TMPABOBBIX H  JTUYECKUX HOPM, HOPM
uH(GOPMAIMOHHOH 0€30MaCHOCTH;

co3JaBaTh TEKCThI (DU3MUECKOTO COJEPKAHUS B Pa3MYHBIX (opmarax ¢
y4€TOM Ha3Ha4YeHHs HH(POPMAIIUU ¥ [IEeIEBO ayIUTOPHUH, BBIOUpast ONTHMAIbHYIO
(dbopMy MpeCTABICHNUS U BU3YaIH3aIlHH.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eICTBUS:
OCYILECTBIIATH OOILIEHHE HA YPOKAX (PM3UKU U BO BHEYPOUHOU AESTENbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyallud W CMSIr4arh
KOH(DIMKTHI;



Pa3BEPHYTO M JIOTMMHO M3Jararb CBOKO TOUKY 3PEHHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJCTB;

NOHUMAaTh M WCIOJb30BATh NMPEUMYILECTBA KOMAHAHON M MHAUBUIYAJIbHOMN
paboTHI;

BbIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX ICHCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJUICKTHBA,

OpUHUMATh LEIM  COBMECTHOM  JAEATENIbHOCTH, OpPTraHU30BbIBaTb U
KOOPJIMHUPOBATh JIEUCTBUA MO €€ JOCTUKEHUIO: COCTaBILATh IUIAH JCHUCTBHI,
pacnpeneniaTb pojad C y4€TOM MHEHUN Y4YaCTHUKOB, OOCYXIaThb pEe3YJbTAThl
COBMECTHOU pabOThI;

OLICHMBAaTh KAaY€CTBO CBOEro BKJIaJa M KaKIOTO0 y4YaCTHUKAa KOMAaHIbl B
001U pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

Ipenjiaratb HOBBIE MPOEKThI, OLICHWBATh WJIEU C TO3ULIUU HOBU3HBI,
OPUrMHAJIbHOCTH, MPAaKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETMUECKOE TMOBEICHHWE B PA3JIUUYHBIX
CUTYalUsIX, MPOSIBIISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBeEpCAJIbHbIE YUeOHbIE [eiic TBUS
Camoopranusammsi:

CaMOCTOSITEIbHO OCYIIECTBIISITh MO3HABATENLHYIO JESITEIHLHOCTh B OOJACTH
GU3UKM W aCTPOHOMUH, BBIABISATH TMPOOJEMBI, CTaBUTh H  (OPMYIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIbHO COCTABIITh IJIAaH PEIICHUS PacuETHBIX M KAa4eCTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHHS IPAKTHIECKON pabOThI ¢ Y4ETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U NP EATIOYTCHUH;

JlaBaTh OIEHKY HOBBIM CUTYaITUSIM;

pacumpsTh paMKH y4€OHOTO MPEIMETa Ha OCHOBE JIMYHBIX TPEAIOYTCHH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpOBaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTh 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCcOOCTBOBaTh (OPMHUPOBAHUIO M TIPOSBICHHUIO JPYIUIIMH B 00JIACTH
(bU3HMKHU, TIOCTOSTHHO TIOBBIIIATE CBOM 00pa30BaTENLHBIN U KyJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOLIMOHAJIbHbI HHTELIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHTb KOPPEKTHBBI B JCSATECIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3yJIbTATOB IEIISM;

BIIQJICTh HABBIKAMU  TO3HABATEIbHOW  peduiekCMM  KaKk  OCO3HaHHS
COBEpIIACMBIX JICUCTBUM W MBICIUTEIBHBIX TPOIECCOB, HX PE3YIbTaTOB U
OCHOBaHUM;

WCIIOJb30BaTh NPUEMBI peIeKCUH I OIIEHKH CUTYaIHH, BHIOOpAa BEPHOTO
pereHus;



yYMETh OIICHHBAaTh PHUCKM M CBOCBPEMEHHO TNPUHUMATh PEIICHUS 10 HUX
CHIDKEHHIO;

NPUHUMATh MOTHBBI M apTyMEHTHl JAPYTrUX MpH aHAM3e pPEe3yIbTaroB
JeSITeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEIOCTATKU U IOCTOWHCTBA;

NPUHUMATh MOTHBBI M apTyMEHTHl JPYTrUX MpH aHAM3e pPEe3yIbTaroB
JeSITeNLHOCTH;

NpHU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONIMOKH.

B mporiecce NOCTHKEHHS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI
no Quuke 1 ypOBHSA CpeAHEero oO0miero oOpazoBaHus Yy OOy4YarOUMXCS
COBEPILICHCTBYETCS SMOTIMOHATbHBIN WHTEIUICKT, TP eITI0JIar arO I i
c(hopMHUPOBAHHOCT:

CaMOCO3HAaHWUsI, BKIFOUAIOIIEr0 CIIOCOOHOCTh IOHMUMATh CBOE AMOIMOHAITLHOE
COCTOSIHUE, BUJICTh HAINIPABIICHUS Pa3BUTHSI COOCTBEHHON SMOITMOHAIBHOM Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUs, BKIFOYAIONIEIO CaMOKOHTPOJb, YMCHHUE TPHHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJCHUE, CIOCOOHOCTh QIaNTHPOBAThC K
IMOIUOHATBHBIM M3MEHCHUSM U TIPOSIBIISITh THOKOCTh, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAOIICH CTPEMIICHUE K JOCTWKCHHIO IICU U
ycIiexy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATH HCXOJS M3 CBOMX
BO3MOYKHOCTEH;

AMIMATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIHHOE COCTOSTHUE
JIPYTHX, YYUTBIBaTH €r0 TMPH OCYIICCTBICHUM OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U COTICPEIKUBAHUIO;

COIMAITLHBIX HABBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIIOJIbMH, 3800 TUTKCS, IPOSIBISITH UHTEPEC U pa3peliaTb KOHPIUKTHI.

INPE/IMETHBIE PE3YJIbTATDBI

K xonmy obOyuenms B 10 Kiacce mpeIMeTHBIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPakaTh C(OOPMHUPOBAHHOCTh y O0YJAIOIIUXCST YMEHHI:

JIEMOHCTPUPOBAThL HA TMPHUMEpPax pojb U MecTo (I3UKUA B (HOpMHUPOBAHUHU
COBPEMEHHOW HAYYHOM KapTHUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHHUKU H
TEXHOJIOTUH, B IPAKTUUECKOU IESITEIILHOCTH JIFOJIEN;

YUHUTHIBaTh TPAHUIIBI TPUMEHEHHUS W3YYCHHBIX (PU3WUECKUX MOICTICH:
MaTepuaibHas TOYKa, MHEPIMATbHAS CUCTEMa OTCUETa, aOCOIIOTHO TBEPJOE TEO,
UJCabHBIA T'a3, MOJAEIN CTPOCHHUS Ta30OB, )KUAKOCTEW M TBEPABIX TEN, TOUECYHBIN
AIIEKTPUIECKUMN 3apsiI MPU PeIeHuU GU3MIECKUX 3a/1a4;

pacrio3HaBath (U3NUECKHe SIBJICHUS (TPOLIECChl) U OOBACHATH UX HAa OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJSIPHO-KMHETUUECKOM TEOPHUU CTPOEHHUS BEIIECTBA U



ANEKTPOJIMHAMUKY:  PAaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TAJCHHWE TeN, JBW)KCHHE MO0 OKPY)KHOCTH, HHEPIIWS,
B3aumojeicTBue Ten, nuddy3us, OpOyHOBCKOE ABIKEHUE, CTPOCHUE KHIIKOCTEH
U TBEPBIX TEJ, UI3MEHEHHE 00bEMA TEJNT TPU HArpeBaHWM (OXJIAKICHNUHN ), TETIJIOBOE
paBHOBECHE, HCMAPEHUE, KOHJCHCAIUs, IJIaBJICHUE, KPUCTAJUIM3AIUs, KUIICHUE,
BJIAXKHOCTH BO3]1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBS3b MEXAY NapamMerpaMu COCTOSHHMSI Ta3a B HM30MPOILIECCAX,
AJIEKTpU3ALIUS TeJl, B3AUMOJICHCTBUE 3apsiJIOB;

OTUCHIBATh MEXAaHUYECKOE JBMIKEHUE, UCTIOJb3ysd (U3UUECKUE BEIMYUHBI:
KOOpJWHAaTa, IyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, CHJIa,
UMITYJIbC TeJla, KUHETUYECKasi PHEPTHs, MOTECHIUAIbHAS AHEPTHs, MEXaHU4eCKas
paboTa, MEXaHW4YecKass MOIIHOCTh, IMpPU OINUCAHUM TPABUIBHO TPAKTOBATh
(bu3MYeCKU CMBICT HCMOJB3YEMbIX BEIMYMH, UX OOO3HAYEHUSI U EAUHUIIDL,
HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIIUE JTAHHYIO (PU3MYECKYIO BEIIMYMHY C JIPYTUMHU
BEJIMYUHAMU;

OTNUCHIBATh W3YYCHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBJICHMUS,
UCTIOJb3Yysd (UBMYECKUE BEIIMYMHBI: JIaBJICHUE Tas3a, TeMIIepaTypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTUYECKOTO JBMIKEHUS MOJICKYJI, CpEIHEKBaIpaTUIHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHsISI dHEprus, padboTa rasa,
KOY(PPUITMEHT TMOJIE3HOr0 JCHCTBHS TEIUIOBOTO JBUTATENsl; MPU OINHUCAHUU
MPaBUJILHO TPAKTOBATh (PMBUYECKUNA CMBICT HCIOJB3YEMbIX BEIMYWH, UX
0003HAUECHUSI U EAUHUIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOLIME JAHHYIO
(bU3UYECKYIO BETMYUHY C IPYTUMU BEJIMUYMHAM;

OTIMCBIBATh M3YUEHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKHE
SIBJICHUS (TIPOIIECCHI), UCTIONB3Ys (DU3UUECKUE BEIUYUHBIL: JICKTPUUECKUIN 3aps,
AEKTPUUECKOE TI0JIe, HAMPSIKEHHOCTh TOJIsI, TIOTEHIIMAJ, PA3HOCTh MOTEHITMAJIOB;
Py OIUCAHWUU TPABWILHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHUS W CIMHMIIBI, YKa3bIBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIMYMHY C APYTMMH BETMIMHAMU;

aHATM3UPOBATh (PHBUYECKHE TPOLIECChl U SIBJCHHS, UCTIONB3YS (DU3UUECKUE
3aKOHBI ¥ PUHIUIIBL: 3aKOH BceMupHoTo TAarotenus, |, 1l u Il 3akonsr HetoToHa,
3aKOH COXPAHECHHWS MEXaHWYEeCKOW JHEPrud, 3aKOH COXpPAaHCHUS HMITYJIbCa,
MPUHIIMAIT CYNEPTO3UIIMKA CUJI, TPUHIIMI PaBHOIPABHS HHEPIUAIBHBIX CHCTEM
OTCuéTa, MOJICKYJSIPHO-KHHETUYECKYIO TEOPHIO CTPOCHHUS BEIIECTBa, Ta30BbIC
3aKOHBI, CBS3b CPETHEH KMHETHUECKOW YHEPTHH TEIUIOBOTO JBMIKEHUSI MOJICKYI C
aOCOJIIOTHOM TeMIIepaTypou, TIEPBBIM 3aKOH TEPMOJWHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOrOo 3apsiia, 3akoH KymoHa, mpu 53TOM pa3iaudarh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE W YCJIOBUS (TPaHMIIBI,
00J1acTH) IPUMEHUMOCTH;



OOBSACHATh OCHOBHbIE TNPHUHLMIIBI JEWCTBUS MalIMH, NOpHOOPOB U
TEXHUYECKHUX YCTPOMCTB; pa3iMuaTh YCIOBUA HMX 0€30MaCHOTO HCTOJIb30BaHUS B
MMOBCEIHEBHOM KU3HHU;

BBINIOJIHATH JKCIIEPUMEHTBl IO HCCICAOBAHUIO (IBMYECKUX SIBICHUM U
IIPOLIECCOB C HCHOJb30BAHUEM IIPSAMBIX M KOCBEHHBIX HW3MEPEHUH, IPU HTOM
dbopMynmupoBaTh TpoOJieMy/3aady W THUIOTE3y Y4YEOHOTO JKCIEPUMEHTA,
co0upaTh YCTAaHOBKY M3 TMPEJIOKEHHOTO OOOpYJIOBaHUS, MPOBOJAUTH ONBIT U
(dbopMyIupoBaTh BHIBOJIBI,

OCYIIECTBIISITH MPSIMbIE U KOCBEHHbIC U3MEPEHUST (PU3NUECKUX BEIUYUH, MPU
TOM BbIOMpATh ONTUMAIbHBIM CIOCOO M3MEPEHUs M HCIOJIb30BaTh M3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEW H3MEPEHU;

UCCIIEIOBATh  3aBUCMMOCTH  MEXNYy  (U3MYECKMMHM  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM MPSMBIX HM3MEPEHUM, NPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(buKCcHpOBaTh PE3YNbTAThl MOJIYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIUYUH B
BU/JI€ TaOJUI] U TPpa(UKOB, AEJIaTh BBIBOJIBI 110 PE3Y/IbTaTaM UCCIEIOBAHHUS;

coOJoaTh MpaBuiIa 0€30MacCHOTO TpyAa MPH MPOBEIECHUU HCCIETOBAHUN B
paMKax Y4eOHOro 3KCIIEPUMEHTa, Y4YEOHO-HCCIIENOBATEIILCKOW U MPOEKTHOU
JESITEIbHOCTU C MCTOJb30BAaHUEM HM3MEPUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pynOBaHs;

pemarh pacu€THble 3a3Ja4d C SIBHO 33JaHHON (PM3UYECKOW MOJENblo,
UCIIOJB3Ys (PM3UUECKHUE 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJIU3a YCJIOBUS 3a7aul
BbIOMpaTh (PU3MYECKYIO MOJIEb, BBUIEISATh (PU3MUECKUE BEIUYMHBI U (POPMYJIbI,
HEOOXoUMBbIE NIl €€ pEelIeHUs], IPOBOAUTh PACUEThl U OLEHUBATh PEATbHOCTH
MOJIy4€HHOTO 3HaYeHUs PU3NUECKON BETMUMHBI;

pelarbk Ka4YeCTBEHHbIE 33/1a4M: BBICTPAUBaTh JJOrHYECKU HEITPOTUBOPECUNBYIO
LENOYKY PACCYKIECHUW C ONOpPON HA W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(bu3nueckue sBJICHUS;

UCIOJBb30BaTh  MpU  pEIIeHMH  Y4eOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUH JJI TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALUN
U TIPEACTaBICHUS Y4eOHON M HAy4YHO-TOMYJSIPHON MH(pOPMAIUH, MOJTy4YEeHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KDUTHUECKHU aHATM3UPOBATH MOJy4yaeMylo HH(OpMaIINIo;

MPUBOJIUTH MPUMEPHI BKIIA/1a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHUE IMPOILIECCOB OKPYXKAIOUIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3NKE B TOBCEAHEBHOU KU3HU
JUIst o0ecriedueHusi 6€30TaCHOCTH NPU OOpallleHUu ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISI COXPAHEHUs 3/I0POBbSI U COOJIIOJIEHHUS] HOPM SKOJIOTHUECKOTO
MIOBEJICHUS B OKPYXKAIOIICH CPEIE;



paboTaThb B TpYNIE C BBINOJHEHHUEM pPa3JIMUHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbL, pPAMOHATBHO PpAaCPEAENsiTh OO0S3aHHOCTU MU
IJIAHUPOBATh JEITEIbHOCTh B HECTAHAAPTHBIX CUTYaLUSIX, aJICKBATHO OIIEHUBATH
BKJIQJT K&XI0T0 U3 YHaCTHUKOB TPYIIIBI B pEIICHHE pacCMaTpUBaeMOil MpOOIIEMBI.



TEMATUYECKOE INITAHUPOBAHUE
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bub6anoreka [IOK
61 Obobupiowee noBTOpeHHe 4 https ///m.edso0.ru/7f41c97c
Hroro no pasgeny 4
PesepBHOE Bpems 3
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




IHOYPOYHOE INTAHUPOBAHHUE

10 KVIACC
KoauvecTBo yacoB JIeKTPOHHbIE
Ne Hara uu@ poBbie
Tema ypoka Konrpoabnbie | IlpakTnueckune
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcbl
O — .
. HI/I3I/IKa HayKa 0 IpUpojie . BuGmiorexa LIOK
AYHHBIC METOIBL HO3HATHA https //m.edsoo.ru/ff0c32e2
OKpY)KaloIIeTo MHUpa
5 0 1 bu6mmoreka [IOK
CHOBHDIC HOHATHA KHHEMATHIN https //m.edsoo.ru/ff0c33e6
3 [IpsMonnHEHOE paBHOMEPHOE 1 bu6mumotexa LIOK
JIBUKCHUE https //m.edsoo.ru/ff0c3508
4 I'paduku paBHOMEpPHOTO 1 bubmuotexa LIOK
MPSMOJTMHEHHOTO IBUKEHUS https //m.edsoo.ru/ff0c3620
5 CxopocTh Ipu HEPABHOMEPHOM 1 bubnunorexa [IOK
JBUKEHUU https ://m.edsoo.ru/ff0c372e
6 [IpssMonmHETHOE paBHOYCKOPEHHOE 1 bubnuoreka LIOK
JBUKEHUE https ://m.edsoo.ru/ff0c39cc
bu6mmoreka [IOK
! Ceobozroe nanerue 1 https ://m.edsoo.ru/ffOc3ada
8 PaBHOMEpHOE IBUKEHUE TOYKU 110 1 bubnuoreka LIOK
OKP YXKHOCTH https ://m.edsoo.ru/ff0c3be8
9 KonTponbHas padota Nel mo Teme 1 1 bu6mmotexa LIOK
"KuHemaTuka MaTepUanbHOM TOUKU " https ://m.edsoo.ru/ffOc3be8
[IpuHnun otHOCcUTENBPHOCTH | anuiies.
10 I/Iie HI/IaJ'IBHLIC CUCTEMBbI OTCYETa 1 Bubmmoreia LOK
pH N ' https //m.edsoo.ru/ffOc3be8
[lepsrb1it 3akoH HproToHA
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bu6mmoreka [IOK

1 Bropoii u Tpetitit saronet HpioTona https ://m.edsoo.ru/ffOc41a6
VYpok uccnegoBaHus o TeMe

12 "I bubmuorexa [IOK

SyIeHue H']?H)KGHHH e o https://m.edsoo.ru/ffOc84ae
OKPY>KHOCTH

13 SBnenue tarorenus. ['paButanuonHas
cuia
3aKoH Bce oro Tsarorenus. Cuna

14 Tﬂ)I:(e}cIT]; lliI/IZI p;;ﬂ?:;ﬂi;i; - bubmorera [JOK

- 1eP https //m.edsoo.ru/ff0c3d00
CKOpPOCTh
bubmuoreka IIOK

15 Bec Tena. Hepecomocts  neperpysit https //m.edsoo.ru/ffOc84ae
Cuna ocTH. 3akoH [ yka.

16 1146 YIPYT . M Y bu6mmoreka [IOK

ADOPATOPHBIN OTIBIT “SMEpEHHE https ://m.edsoo.ru/ffOc3e18
KECTKOCTH MPYKHUHBI"
Cuna tpenus. Kooddunuent tpenusi.
17 11a6 P . b "1 P bubnunorexa [IOK
ADOPATOPHBIH OTILIT HISMEPCHHE https ://m.edsoo.ru/ffOc3f76
k03 (huiIeHTa TPEHUS CKOJIBKEeHUs "
Nmnynbsc MaTepuanbHON TOYKH,

18 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnuoreka [IOK
Nmnynbc cuiibl. 3aKOH COXpaHEeHUs https //m.edsoo.ru/ff0c43d6
UMITYJbCA.

19 P bu6moreka [IOK

CAKTHBHOC ABIDKEHHC https ://m.edsoo.ru/ff0c82ba
PaGoTta 1 MOLIHOCTH CHUIBI.

20 Kunetnueckas sHEprusi MaTepUATBHONW bubnuoreka [IOK
touku. Teopema 06 U3MEeHEHU N https ://m.edsoo.ru/ff0c4502
KAHETUYECKOW SHEPTrUn

21 [TorennuaneHas sHeprusi. bubmuorexa [IOK

[loTennuanbHas SHEPIUS YIIPYro

https://m.edsoo.ru/ffO0c461a
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ne GopMHPOBAHHOMN TIPY)KUHBI.
[oTeHIMabHAS SHEPTHS TeJla BOIU3U
MOBEPXHOCTU 3eMJIH

22

3axoH COXpPAaHCHHUA MEXaHUYECKOI
OHCPIruun

bu6muoreka [JOK
https://m.edsoo.ru/ff0c478c

23

JlaGopatopnas pabota
«HccnenoBanue cBs3M pabOTHI CHITBI €
M3MEHEHUEM MEXaHMUECKOH YHEPTUU
TeJa Ha IPUMEPE PACTSDKEHHS
PE3MHOBOTO JKIyTa»

24

KontponbsHas paborta no treme
«/lunamuka. 3aKOHbI COXpaHEHUS B
MEXaHHKE»

bu6morexka [IOK
https://m.edsoo.ru/ff0c4b74

25

OCHOBHBIE MOJOXKEHUSI MOJIEKYIISIPHO-
KHHETUYECKOU Teopuu. bpoyHOBCKOE

nsuxenue. Juddyus

bubauoreka [IOK
https //m.edsoo.ru/ffOc4dc2

26

Macca monexyn. KonnuectBo
BemecTBa. [locrossHHas ABoraapo

27

TermoBoe paBHOBecue. Temieparypa
u e€ usmepenue. lllkana remneparyp
Lenbcus

28

WUneanpuriii raz B MKT. OcHOoBHOE
ypaBHeHue MKT

bubmuoreka [IOK
https ://m.edsoo.ru/ffOc4fde

29

AOcCoI0THAs TeMIieparypa Kak Mepa
CpeIHEW KMHETUUYECKON YHEPTUH
JBU>KEHUS MOJIEKYJ. Y paBHEHHE
MenpeneeBa-Kianelipona

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

30

3akoH JlanbToHA. 'a30BbIC 3aKOHBI

31

M3omnponeccsl B UACATBHOM Ta3e U UX

bubauoreka [IOK
https //m.edsoo.ru/ff0c570e
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rpaduuecKoe MpeaCTaBICHUE

JlabopaTtopHas pabota
«HccnenoBanne 3aBUCUMOCTH MEXKTY

32
napamMeTpamM# COCTOSIHHS
pa3peKEHHOTO ra3a
33 YpaBHEHUE COCTOSIHUS UACATBHOTO
raza (pemeHue 3aaaq)
BuyTrpeunHsist sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
34 crocoOb! e€ n3meHeHus. Kommdaectso bubnmuorexa [IOK
TEIIOTHl U paboTa. BHyTpeHHss https ://m.edsoo.ru/ff0c5952
SHEPrusl OJHOATOMHOTO U/JI€AJIbHOIO
rasa
35 B bu6mmoreka [JOK
VB TEILIONEpeniativ https ://m.edsoo.ru/ff0c5c36
VnenbHas TEMIOEMKOCTh BEILECTBA.
36 Kﬂ B bu6mmoreka [JOK
OJIMHCCTBO TCILIOTRI TP . https ://m.edsoo.ru/ffO0c5c36
Ternonepeaaye. AauadbaTHbIi mpolecc
37 [lepBblii 3aKOH TEPMOJMHAMUKH U €TO bubnuotexa LIOK
MIPUMEHEHHE K H30TIPoIIeccam https ://m.edsoo.ru/ffOc5efc
Heob6parumocTs mpoiieccoB B
38 npupoje. Bropoii 3akoH brbmorera [IOK
PHpOZe. p https ://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKU
39 [Tpunnun nevictus u KITJI rennosoit bu6moreka [IOK
MAaIMHEI https ://m.edsoo.ru/ff0c600a
40 uxn Kapro u ero KIT/]
41 Dxonoruyeckue npooiaeMbl
TEIJI0YHEPTETUKI
42 [Tapoo6pa3oBanue U KOHJCHCAIUSL. bu6mmotexa LIOK
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Hcnapenne u kunenue

https ://m.edsoo.ru/ffOc63b6

AOCOoII0THAs 1 OTHOCHUTEILHAS

43 BJIAJKHOCTB BO3AyXa. HachIIIleHHBIN bubmnorexa LIOK
Ayxa. 1 https ://m.edsoo.ru/ff0c64d8
nap
IInaBienue CTaJIJIN3aIlnsl.
44 Vv CEEHZSII/I T;nKP;I;IaTHJI;I;IeI?;: bubmorexa [JOK
a ‘ https ://m.edsoo.ru/ff0c6708
Cybnumanus
bubmuoreka [IOK
45 VpaBHCHHE TCILI0BOTO OajaHca https ://m.edsoo.ru/ff0c6820
KontponsHas padbora mo teMe
46 (MHTP APHAA P (bT 1 TOM bubmuoreka [IOK
(VIoJICKyTIApHasd QU3HKa. LICHOBBI https ://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI
Onexrpuszanus Tea. JIEKTPUIECKUN
47 bu6mmoreka [JOK
3aps. JlBa BUJ SNEKTPHIECKH X https ://m.edsoo.ru/ffOc6bcc
3apsaoB
IIpoBogHMKH, TUIIESKTPHUKH U
48 H(I))n OBOJIHUKH 3aK£H COXpaHEHU S bubmnorexa LIOK
YHpOBOAL ' P https ://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsijia
B i .3
19| Kynowa, Toweumai snexmpsccra Butmotexa LIOK
Y ' p https ://m.edsoo.ru/ffOc6ce4
3apsiz
Hanpsk€HHOCTB 3JIEKTPUYECKOTO
50 noJis. [IpuHIun cynepno3uimu bubnuoreka [IOK
AJIEKTPUYECKU X TTosel. JInHum https ://m.edsoo.ru/ffOc6df2
HaNPsHKEHHOCTH
Pa6
o a OTEll_I CHII C-)JIeRTp(I))CTaTI/I‘IeCKOFO Butmiorexa LIOK
o, LloTeHIMA]L. FasHOCTD https ///m.edsoo.ru/ff0c6f00
IMOTEHIIMAJIOB
52 OnexrpoémkocTts. KoHeHncaTop bubmmorera LIOK

https://m.edsoo.ru/ff0c7126
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53

DIIEKTPOEMKOCTD TIJIOCKOTO
KOHJICHCATOpa. DHEPIUs 3apsHKEHHOTO
KOHJIEHCATOpa

bu6nmuoreka [IOK
https //m.edsoo.ru/ff0c72c0

54

JlaGoparopHnas pabota "M3mepenue
AIEKTPOEMKOCTH KOHJeHcaTopa'

55

[IpuHOHUI IEWCTBUS U IPUMEHEHUE
KOHJICHCAaTOPOB, KOMUPOBAIBHOTO
amnrapara, CTpyWHOro IpuHTEpa.
DJIeKTpOCTaTUYECKasl 3a1UTa.
3azemiieHUE AIEKTPOIIPUOOPOB

56

DNEeKTPUUYECKUI TOK, YCIOBUS €T0
cymiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpspkenue.
ConporuBnenue. 3akon Oma is
ydacTKa Lemu

57

HOCHGZ[OB&TCJIBHOC, mapajijieJIbHOC,
CMCIIaHHOC COCINHCHHUC
IMPOBOJHHMKOB.

bu6moreka [JOK
https ://m.edsoo.ru/ffO0c74f0

58

TOpHAsA T HU
JlaGoparopHas padora "UsyueHne
CMEIIAHHOTO COETUHEHU
pe3uctopos"

bubmuoreka IIOK
https ://m.edsoo.ru/ff0c8c56

59

PaboTta 1 MOIITHOCTH AIEKTPUUECKOTO
ToKa. 3akoH J[>oynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

60

3akon OMa AJ1 TOTHOM (3aMKH YTOM )
anekrpuyeckoit nenu. Koporkoe
3aMbIKaHUE.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

61

JlabopartopHnas pabora ""U3mepenue
OJ1C ¥ BHYTPEHHETO CONPOTUBIICHUS
MCTOYHHKA TOKA

bubmuoreka IIOK
https ://m.edsoo.ru/ffO0c65f0

62

DnexTpruyeckue npuoopsl U

bubmuoreka IIOK
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YCTPOMCTBA U UX MPAKTUYECKOE https ://m.edsoo.ru/ffOc86fc
npumeHenue. [IpaBuna TexHuku
0e30macHoCTH
DneKTpoHHask TPOBOAUMOCTH TBEPIBIX
63 METaIJIOB. 3aBUCUMOCTh 1
COIIPOTHUBIICHUS METAIJIOB OT
TemnepaTypsl. CBepXIpoBOANMOCTh
DJIEKTPUUYECKUN TOK B
64 noynpoBoaHuka. CoOCTBEHHAS U 1 bubmorera [JOK
https ://m.edsoo.ru/ff0c6938
MpUMECHasi TPOBOJIMMOCTD
DNEeKTPUUYECKUI TOK B KUIKOCTSIX.
65 3aKOH BJIEKTPOJIN3A. DIEKTPUUECKU I 1 bubnuoreka LIOK
TOK B razax. HecamocTosrensHbIN 1 https://m.edsoo.ru/ff0c7018
CaMOCTOSATEIIbHBIN Pa3psibl.
66 O0oO0mEIMiA YpoK 1 bubnuorexa [IOK
«DIIEKTPO JMHAMH KA https ://m.edsoo.ru/ff0c88be
67 KonTponbHas pabota mo teme 1 1 bu6mmotexa LIOK
«3aKOHBI TOCTOSIHHOTO TOKa) https //m.edsoo.ru/ffOc8a8a
68 PezepBHbIii ypok. O600maronpii ypok 1 bu6mmotexa LIOK
o temam 10 kinacca https ://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I1O 68 4 8
[TPOTPAMME
11 KUIACC
KoumuecTBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIe
n/n Tema ypoxa Bcero Kontpoaphpie | - Hpakrueckue u3y4YeHusi | oOpasoBaTeJIbHbIEC
padoThI padoThI

pecypchl
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[locTostHHBIE MATHUTHI U UX
B3auMoJeicTBe. MarnutHoe mnoue.
Bexrop MarHuTHON MHAYKUUU. JIuHNK
MarHUTHOM MHIYKIIUH

bu6mmoreka [IOK
https ://m.edso0.ru/ff0c9778

MarauTHoe 1oJsie MpOBOHUKA C
TokoM. OTBIT Dpcreaa.
BzaumopelicTBrE TPOBOIHUKOB C
TOKOM

bu6mmoteka [IOK
https //m.edsoo.ru/ffO0c98fe

JlaboparopHas pabdora «/3yueHue
MarHUTHOTO TIOJISI KATYIIIKH C TOKOM)

bub6mmoreka [IOK
https //m.edsoo.ru/ff0c98fe

JlelicTBe€ MarHUTHOIO MOJIS Ha
MPOBOAHUK C TOKOM. Crita Ammepa.
JlabopaTtopHast pabota
«Hccnemopanue aAeMCTBUS
MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM)

bu6moTteka [IOK
https //m.edsoo.ru/ff0c9ac0

JleficTBME MarHMTHOTO IOJIS Ha
JBYDKYIIYIOCS 3apSHKCHHYIO YacTHILY.
Cuua Jlopenna. PaGoTa cuitbt
Jlopenua

bu6mmoteka [IOK
https //m.edsoo.ru/ff0c9df4

OnexrpomarautHas uHAyKus. [lorok
BEKTOpa MarHUTHOU nHAYKUuU. D1C

MHIYKIHMH. 3aKOH JI€KTPOMarHUTHON
nnaykunu dapanes

JlabopaTtopHast pabota
«HccnenoBanue sSIBICHUS
AIEKTPOMAaTHUTHON MHAYKIIHH

bu6aunoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykruBHOCTS. SBIeHUE
camouHaykiuu. IJ1C caMOMHAYKIIUH.
DHeprus MarHUTHOTO TIOJISI KATYIIIKH C

bu6mmoTeka [IOK
https //m.edsoo.ru/ff0ca600
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TOKOM. DJIEKTPOMarHUTHOE I0JIe

TexHuyeckrue ycTporucTBa U UX
MNPUMCHCHHC: TOCTOSAHHBIC MArHUTHI,
3JIEKTPOMATHUTBI, AEKTPOABUTATEIb,
YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAMA I1CYb

10

O06obmaro M ypok «MarHutHoe
nose. DIeKTpOMarHuTHast UH YKL

bu6mmoreka [IOK
https //m.edsoo.ru/ff0cab82

11

KonTponwsnas pabota mo teme
«MarHuTHOE IOJIE.
DNeKTpOMarHuTHasE UHIYKITUSD)

bub6aunoreka [JOK
https ://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUUECKUE
koneOanus. ['apmoHnveckue
KoyieOaHus. YpaBHEHHUE
TapMOHHMYECKHU X KOJICOaHHH.
[IpeBpaienue sHEeprUU

bu6moTteka [IOK
https //m.edsoo.ru/ffO0caf06

13

JlaboparopHast pabora
«HccnenoBanue 3aBUCHMOCTH
Teproja MaJIbIX KoJieOaHui rpy3a Ha
HUTU OT IJIMHBI HUTK U MACCBI I'py3a»

14

KonebarensHbrit kKoHTYp. CBOOOIHBIE
AJIEKTPOMATHUTHBIC KOJICOaHUs B
UJIealIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHAIOTHS MEXTY MEXaHHYECKUMHU 1
BHGKTPOMaFHI/ITHI)IMI/I KOJ'Ie6aHI/I$IMI/I

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHHUA SHCPIMH B NACAIIBHOM
KoNebaTeIbHOM KOHTYpe

bu6aunoreka [IOK
https ://m.edsoo.ru/ff0ch9c4

16

IIpencrasiieHne 0 3aTyxar0 X
KojieOaHusAX. BbIH y)KIeHHbIE

bu6mmoteka [IOK
https //m.edsoo.ru/ff0cbb86
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MexaHnyeckue kosebanus. Pesonanc.
BoIHyXIeHHBIE 2JIEKTPOMAaTrHUTHBIC
KoeOaHus

17

IlepemenHbIit Tok. CHHYCOU TAIbHBIN
IIepEMEHHBI TOK. MonHOCTh
[IEPEMEHHOTIO TOKAa. AMILIUTYIHOE U
JIEMCTBYIOLIIEE 3HAYEHUE CUJIbI TOKA U
HaIlpsDKEHUS

bubmauoreka [IOK
https //m.edsoo.ru/ffOchd 34

18

Tpancdopmarop. [Iponssoactso,
nepeaya v noTpedaeHue
JJIEKTPUYECKON YHEPIUH

19

YCeTpoiicTBO M TPAKTHYECKOE
MIPUMEHEHHE JIEKTPUUYECKOTO 3BOHKA,
reHeparopa epeMEHHOro TOKa,
JIMHUN 3JIeKTpoIiepead

bu6moTteka [IOK
https //m.edsoo.ru/ff0cc324

20

OKOJIOTMYECKUE PUCKU TTPU
MIPOU3BOJCTBE DJIEKTPOIHEPTHH.
Kynerypa ucnonb3oBanust
3JIEKTPO3HEPIUU B ITOBCEIHEBHOM
KHU3HU

21

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpoCTpaHeHHUs U JUTMHA BOJHBI.
[Tonepeunbie U MPOOIBHBIE BOJIHBI

bub6aunoreka [JOK
https://m.edsoo.ru/ffO0ccab4

22

3Byk. CxopocTh 3ByKa. ' poMKoCTh
3ByKa. BeicoTa Tona. TemMOp 3ByKa

bu6moTeka [IOK
https ://m.edsoo.ru/ffOcccOc

23

DJIeKTpOMarHuTHbHIE BOJIHBI, UX
CBOMCTBA U CKOpOCTh. [llKana
3JIEKTPOMAaTHUTHBIX BOJIH

bub6mmoreka [IOK
https ://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/IHBI paanuoCBsA3U U



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

TeneBuAcHUA. Pa3Butie cpencTs
cBsa3u. Pagnonoxkammsa

KontponbsHas padora «KonebaHus u

bu6mmoteka [IOK

25 BOJIHBI» https //m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEHUE

26 CBETa B OJIHOPOJIHOU Cpefe. bubnmnorexa [IOK
Toueunslit ucTouHuk cBera. Jlyu https //m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUS

27 CBeI;a. [Toctpoenue H306pa>1<esnxn?1 B butmorera LIOK

https ://m.edsoo.ru/ff0cd4e0

IIJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonnoe

28 BHYTpeHHee oTpaxkenue. [IpenenbHbIi bubnuotexa LIOK
YTOJI MOJTHOTO BHYTPEHHETO https ://m.edsoo.ru/ff0cd7f6
OTpaXKeHHS

29 JlabopatopHas pabota «3mepeHue bubnuoreka LIOK
IIOKa3aTess PEIOMIICHUS CTEKIIA» https //m.edsoo.ru/ffOcd67a
JIunssel. [locTpoenue n3o0paxenuii B

30 nuH3e. PopMyra TOHKOW JIMH3BI. bubmorera [JOK

https ://m.edsoo.ru/ffOcdd1e

YBenuueHue JTUH3bI
JlaGoparopHas paboTta

31 «HccnenqoBanue CBOMCTB
M300paKeHUH B JMH3AX»
Hucnepcust ceera. CoXHBIA COCTaB

39 6enoro ceera. L{get. JlabopaTopHas
pabota «HaOmonenue nucnepcuu
CBETa»

33 Nutep pepennus cera. Judpakius bubnuotexa LIOK

ceera. ludpakimonnas pemerka

https ://m.edsoo.ru/ffO0ced22
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HOHCpG‘IHOCTB CBCTOBBIX BOJIH.

bu6moteka [IOK

34 [Nonspuzauus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue mpubOpsl U YCTPOICTBA U
YCJIOBHS UX 0€30MaCHOTO MPUMEHEHHUS
I'paHuLIBI IPUMEHUMOCTH
36 K1accuyeckoi Mexanuku. [loctynaTsl bubnmnorexa [IOK
CHeHATBHON TEOPUH https ://m.edsoo.ru/ff0cf862
OTHOCHUTEITBHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
- ; THOCHUTEJIBHOCTh OJJHOBPEMEHHOCTHU Bummorexa LIOK
AMCIUICHHE BPEMEHI H CORPATIICHHe https //m.edsoo.ru/ffOcfa42
JUTAHBI
One Cc pe CTCKOM
o Heprus I/ICI/IMHy.IIB PENATUBUCT . i BuGmiorexa LIOK
gacTuilbl. CBsI3b MAcCChI C DHEPTUEH U https 7/m.edsoo.ru/ffOcfc68
UMITYJILCOM. DHEPIusl OKOS
KonTponsnas padota «OnTHka.
39 0 . bu6mmoreka [IOK
CHOBBI CITCIHATLHON TOpHH https ://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBHOCTH
40 ®otonbl. Popmyna [Inanka. DHeprus bubnuoreka LIOK
U uMIynsc GoToHa https //m.edsoo.ru/ffOcfel6
O € ¥ uccieoBaHue
4| gorondiberta, Omimst AT BaGamorem LIOK
' o https ://m.edsoo.ru/ffOcffc4
CroneroBa
3axonbl Porodhdekra. YpaBHeHUe
42 it (PO (mgo ‘1’2’ bubauoreka [IOK
WHIITEHHA A QOTOS era. https //m.edsoo. ru/ff0d015e
«Kpacnas rpanuna» gorod pdekra
aByienue ceera. O IT. H.
43 ﬁ ZH HH ;HT TP N bub6mmoreka [IOK
cociea. AUMIHCECKOC ACHCTRIE https //m.edsoo.ru/ff0d04a6
cBeTa
44 Texuudeckue ycTpoiicTBa U
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MPAKTHYECKOE IIPUMECHEHUE!
doTodneMeHT, HOTOAATUHK,
COJIHe4Has barapesi, CBETOINO]

Pemienue 3amad mo teMe «ITIEMCHTBI

bub6mmoreka [IOK

45 KBAaHTOBOI OIITHKH) https ://m.edso0.ru/ff0d0302
Mogens atoma Tomcona. OIBITEI

46 Pesepdopaa o paccesiHuIO o-4acTuIl bubmorexa [IOK

p®op p ’ https //m.edsoo.ru/ff0d091a
[Inanerapnas Mmoaelb aToMa
bu6mmoTexka [IOK

4l Tocrynarer bopa https //m.edsoo.ru/ff0dOafa
MznydeHue u MoryoneHue OHO

48 IYICHHUC H OIOUCHHE (OTOHOR bu6mmoteka [IOK
TIpH Hepexoae aT01z4a C OZIHOTO YpOBHA https //m.edsoo.ru/ff0dOafa
SHEpPIruM Ha Apyror. Buapl criekrpoB
BonHoBele cBoicTBa yacThLl. BOJIHEI
ne bpoina. KopnyckynsipHO-BOITHOBOM bubnuoreka LIOK

49
nyanu3M. ClloHTaHHOE U https ://m.edsoo.ru/ff0d0ca8
BBIHYX/IEHHOE U3Ty4eHHUE
0) € paAn0akTUBHOCTH. OTIBITH

- N TKPBITUE PATI UBHOCTH. OTBITHI BuGmiorexa LIOK

e3ep (popzia 110 ONPEACICHUIO COCTaBA https //m.edsoo.ru/ff0d0fd2
PaIMOaKTHBHOTO M3TYICHUS
CaoiictBa anbda-, 6era-, raMmma-

51 n3inydeHus. Biusaue
PaaOaKTUBHOCTH Ha >KUBBIC
OpTaHU3MBbI
OTKpBITHE TPOTOHA U HEUTPOHA.

59 NzoTombl. Anbda-pacman. bubnmnorexa [IOK
DJIEKTPOHHBIN U TTO3UTPOHHBIN OeTa- https ://m.edsoo.ru/ff0d1162
pacnan. I'amma-u3nydeHune

53 DHeprus CBsI3U HYKJIOHOB B sijIpe. bubnuoreka [IOK

S nepHble peakuuu. SnepHblil

https //m.edsoo.ru/ff0d1356
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peakrop. [IpoGyiembl, TepCIEeKTUBHI,
JKOJIOTMYECKUE aACIIEKTHI S1ICPHON
JHEPreTUKH

54

DJieMeHTapHbIe YacTHLlbl. OTKpbITHE
Mo3uTpoHa. MeToipl HabtoIeH !SI U
pEerucTpaumy 3JIEMEHTAPHBIX YACTHUII.
Kpymibiii cron «® yHnaMeHTanbHble
B3auMojieiicTBus. EQUHCTBO
(hM3uUECKO KapTUHBI MUPA»

bu6mmoteka [IOK
https //m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gnoro Heba. Co3Be3aus,
prK[/Ie 3Bé3JII)I, IIJIAHEThI, UX BUTUMOC
neuxkenue. CorHeuyHas cucremMa

56

Connne. ConHeyHasi akTUBHOCTb.
Hcrounuk sneprun CosHna 1 38€31

S7

3BE3/bI, NX OCHOBHEIE
XapaKTepUCTUKH. 3BE3/IbI MABHOU
MOCJIeI0OBATENIbHOCTH. BHyTpeHHEE
ctpoenune 38€31. CoBpeMeHHbIE
MPEJCTABICHUS O IPOUCXOKACHUU U
spostroniu CoJtHIla U 3BE3]1

58

Mueunsiii [1yre — Hama ['anakruka.
Ilonoxxenune n nBuxenne CosHLa B
lamaktuke. 'anaktuku. YEpHbIE IBIPHI
B SIpax rajJlakTuK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmioro B3psiBa.
Penukrosoe uznydyenue.
Meraranakruka

60

Hepemennsie mpoGieMbl aCTpOHOMUU

61

KonTponbHas padota «31eMeHThI



https://m.edsoo.ru/ff0d0e38

aCTPOHOMHH H aCTPOPHIUKI

62

O06o6matonmii ypok. Ponp ¢usuku u
ACTPOHOMHUM B SKOHOMHUYECKOM,
TEXHOJIOTHUYECKOM, COIMAIbHON U
ATUYECKOH Ccdepax nesTeaTbHOCTH
YyeJioBeKa

63

O06obmaronmii ypok. Pons u mecto
(GU3H KN ¥ aCTPOHOMUU B

COBPEMEHHOU HAay4HOU KapTUHE MUpa

64

O06o6upo Mt ypok. Pons
¢u3rueckoi Teopuu B GOpMUPOBAHUU
MpeJCTaBICHUN O (PU3HICCKON
KapTHUHE MUpa

65

O06obmaro Mt ypok. Mecto
¢du3nyeckol KapTUHBI MUpa B 00IIeM
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPE/ICTABICHUH O MIPHPOJIE

66

PesepBHBIN ypoK. MarHUTHOE MOJIE.
DJIeKTpOMarHuTHasE UHIYKIUs

67

PesepBHblii ypok. Ontuka. OCHOBBI
CIICIIMAJIBHON TEOPUHU
OTHOCUTENBHOCTH

68

Pesepnbriii ypok. KBantoBas ¢usmka.
D1eMeHThl aCTPOHOMUHU U
acTpo pU3UKU

bu6aunoreka [IOK
https ://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB 1O
I[TPOTPAMME

68
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